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bodtani £80! GENERAL - PHYSICS: bits 
Principles:of Scientific: Inquinys, rothy Wrinch 
and: Hy. (Phil. ‘Mag. 45. pp: 368+374,, 1923. 
up, a.preyious, paper [Abstract (1922)},.:the authors show that. laws, in .a 
form..containing, yariable ,parameters are not, in.,forms, suitable, for. com~ 
parison, of, their probabilities ;,;the differential, forms..of the; same, laws 
may, The; law..established with a high,, probability, by,-experience 
to, the exact simple law,-but the exact simple 
knowledge,-at our. disposal). The, observations, ido..not in fact 
as.a.rule. satisfy: the law; they depend. upon sensations; andthe Jawa 
of physics,.are derived..from with. assistance, of certain, 
nonelogical. principles .of, which jth of simplicity, is among: the, 
chief, . Any observed measure isliable to. differ slightly from: the, measure: 
of the same. quantity) calculated. by, inference, from: othe, established: 
(margin ; of error). The fundamental propositions of sciente.inclade: 
facts of sensation; and principles of probability inference, including 
empirical, generalisation, the, development, which: leads 
K.,.Kriiger,, (Ann. dex, Physik 70. 291+308, 22," 19230! 
Bxtract,)-rA mathematical , paper,.in 
dampings, .,the. influence ..of.. phase, of, impulsive; impressed: forces, the: 
amplitude and frequency of, the, forged. yibrations.) Ai number, of) graphs» 
an given ini of ;the, caleulated results. yi 


Kibnations of Particle, Periodically Repeated Impulses. 
K., Zeits:24, p, 1928. Rayleigh’s: 
solution for (the, equation of motion) of a damped, particle, and his equation, 
for, the effect.of an. impulse, it,’ a-solution, of the, problem. is, obtained) 
in @ few, lines, which,agrees. E. Badde.. 
A284, Lhe Dependence, of the: Damping of Dis, Oscillating. 
out Vertical Axis. (Zeits. £, Physik, 14. Lipp. 66-62,:' 
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seldom used, because the observed damping is only independent of 
pressure within a certain range. The author has only been able to find 
one practical investigation of this problem, that by Crookes for a mica 


its b 16h is only a t 
Which ‘are obtained 


confirming the ng. values for the 
coefficients of viscosity pours, Experimental 


details are given with illustrative diagrams Pi data for hydrogen, 
oxygen, carbon dioxide, ethyl ether, carbon bisulphide, chloroform, and 


1285. shacihe Gravity of Coke. W. A. Selvig and W. L. Parker. 
(Chem. and Met. Eng. 28:.pp. 5471550/ March 21, 1923.)—A method for 
daa the specific gravity of coke was developed, and adopted 
friding "thé: ‘porosity. *\For ‘calculating the percentage 

Of Gell ‘space of ‘metallurgical ‘coke, the’ following: points “were ‘foutid’ to 
be ‘necéssaty': True Specific gravity may satisfactorily’ detérinined’ 
by boiling" the -pulverised coke in water'at ‘atmospheric’ 'pressute "for 
in’ a’¢onvenient' pycnometer. ‘The experimerits Showed that' it 
not mecessary: to*boil: ufider reduced pressure, or to boil for longer’ 
than’ 1 hour. It appears desirable that the coke ‘should! be pulverised 
to’ pass: ‘throughs 200-mesh‘ sieve; when the true specific gravity 
is to be deterthined. of other mediums instead’ of water is not 
recommended, since’ ‘benzene! 'tends ito givé lower values’ than when: 
water’ is‘ used.'When the ‘apparent specific gravity of lump’ ‘coke is 
determined, a correction must ‘be applied for the water absorbed. ‘The’ 
method" determining apparent specific gravity, ‘usifig’’a sample of’ 
1bs; large of coke, ‘ead absorbed, is’ 

1286, Longitudinal ‘Elastivity Potason India- Rubber. 
G: B. Deodhar. (Phil. Mag. 45. pp. 471-479, March, °1923.)—Tensile 
experiments are described on long and thick specimens of india-rubber, 
and initial ‘and ‘final stages of ‘stretching ‘are found *whére' \(sttetehed 
length)*/(Young's modultis) = constant holds good. ‘THis rdtié “isnot! 
true'for intermediate’ stages where the’ stretched length is between 
2'times' the original length. The experimental results’are not 
rectly represented by Ono's’ stress and strain formula:’' Poisson's ‘ratio. 
india“rubber decreases'with increasing length of specimen: ‘A, 


\ Permanent Deformation of Metals. ‘A: “Leptond.' “Rev. 
de Pps 250-256,' April, 1923.)—~A study’ of the effect: of tension;' 
comipression;' and combined ‘tension’ and’ compression ‘ott! metal.’ For the 
cases’ square bar was andthe “ slip! square” produced ' 
on Sttaitting Avas.studied.! For the last case, the compréssion was’ applied 
hydrestatically, while the tension was simultaneously applied either ‘in 
the same way or by a tensile testing machine. Results : (1) Metal 
stressed its \elastic limit is deformed” by’ ‘along stitfaices 

place 
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1923.)—For the determination of the viscosity of gases from the ping ‘ 
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atid where’ putt ‘and oP =the 
hydrostatic ‘pressure, which when” sinultanedusly applied’ to the specimen’ 
causes it''to elongate bya! Very small amotifit, betfig the 


Elasticity "6 Sols “and reundlich and Ww? 


method which’ is ‘devine, ‘for’ measuring” the’ Mastic “Properties, the 
thodulus ‘of elasticity’ and’ the "uritelated tty of elastie limit? of Sol¢ 
and gels consists ih placing ‘a nickel particle 18 diamieter in the intéeriér 
of the ‘cblloid} ‘subjecting to ‘the action of @ magnetic’ fidld® froth’ polt 
tefmiriating in aneedle’ poitit ‘immersed ‘ifi' thé ‘mediui; 
“Of microscope the’ amount Of displacement! of ‘the Hicker’ 
and the position to whi it, return n. breakin field, aft 
displacement is is proportional to the c attracting force, or aS ey 
proportional to’ the square “of” ie pole and 
particle. Measurements are made with different types of gelatin a 
concentrations’ wp ‘with’ water’ and With’ distances "between “the 
particle and the magnetic pole which varied between 0:2 and 9 mm. 
The-highest' elastic limit; or maximum ined 


at concentrations of from ‘0-7 to 0-8 Which is the neighbour- 
hood of the! trandition “pomt ‘Marked vatiation§ ‘of ‘the 
values ‘are obtained different indicatin 
of the strictire, “This ph whet is 


‘of f the’ nickel ‘particle, 

ed with. differ 


“are, 


“high gh “elastic limit ‘but 
d “Of rin 


surface but not. i 


taining’ ar istic, “But 
conitentrated ‘solution’ of ‘par 
the* interior, and sat 
ndti-elastic. th viscosity determina 
pp. 63-80, Jan Feb.’ 1928) “publication ‘df “Schw 
researches (J. de Physique, 8, p. 34], 1889; 9. p. 334, 1890 ; Biject 
1893, “Sée'also ‘J. Colin, Comiptes® £16. 128° this 
hive eived but scant attention’ | His method 
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solutions hav | 
similar’’to ‘tha 
coricentration’ has; for instance, marked” elastic ‘properties, ‘though its 
viscosity. is ‘only higher’ than "that 
solutions, €ven ‘at ‘high Concentrations and 4 
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hitherto held concerning the mechanics of gela,;:The hot: gel, inttoduced 
into a horizontal tube, is left to cool and adher¢s to the tube.) A diffetence 
of pressure between the extremities of the tube, provided it be not 
excessive, produces, elastic deformation. A relation may be. established 
between) P the difference of pressure, / the. length of the -tube,« Rita 
interior radius, X the displacement of the-molecnles at the axisiand.p ithe 
modulus pot rigidity. of ‘the. gel. ‘Let us mentally. isolate eylinder:. of 
radius 7 <, coaxial with the tube, .The, resultant. of the:forees applied 
to the ends, of this cylinder is mr2P.. Equilibrium is, maintained 
the forees genetated by. the deformation of the medium.. Let i#:be 
displacement of a point.on the surface of theoylinder ataxting from the 


position” of etjuilittinm. “The aniglé “of 


: tial. force, per unit th 


‘Simplifying and integrating from. wm get: 
‘Observation verifies this formula. to 


- 


JR, and “To ascertain X, ‘particles of gamboge or purified animal, 
| are placed in suspension in the gel... The apparatus is rat’ 
to, the micromanometer described in the Annales de. 
p, 382, 1922. . To study very. dilute gels. the ends of the tube. are, pa 
nected with the lower. apertures of two. flasks of wide. section,;.T 
hours. To produce a very small known, di rence 
sufficient to add to one of the flasks a known Nei a, 
een aqueous solutions of. gelose. were examined, of concentrations 
larly between 0-4 and. 6, mall, at. 


results of which are given in a. series of tables and, curves 

ea pet to reject the contention of the physico-chemists that a. oo 
jellitying substance possesses.a well-defined modulus of rigidity, Gels, 

ulone possess such a well-defined modulus. A dilute solution of, gelose. 

en when shaken becomes a suspension. . Miolent, shaki 

become very, small and the result is loidal, suspension, 

of a gelatinous solution, should. therefore. 

shaking, ‘[See. Hatschek, Koll, Zeit. 13. 88, 1913; Humphrey, 

nd. Hatschek, Abstract 1190 (1916), J Schwedoff is. in, error ‘when he says 

that a solution of gelatin, however dilute, always possesses rigidity, and that 

pure. water has a like property. The author founda, sharp line of demar- 

cation. When the cohesion of the gel too: it cant no 

forces which cayse) the ovement, and 

is broken down. (See. tract 988.( 06 
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a»blow;: forthe same! amounts of energy. per blow; ithe’ amount’ ‘of 
deflection of the making the méasurement depends tpori 
the» velocity of illustrated ‘by four curves giving. the 
kg. to “4563 kg.; the weights falling distancés tanging’ from 2- 
to:0+216'metre, so that the amount Ofvenergy’ ‘was’ 1° 
£291. Accurate Bubble Meters for Flow)?"T. 
G. A. Shattuck. (Indust. and Eng. Chem. 15. pp. 230-231; March, 
1923))22A0 Very isimple accurate form of meter is described? The 
main éurrent of gas ‘is’ a! bubble counter atid: col- 
lectediin a graduated jar while the main: current flows through ‘a’ second 
series of: bottles)\s0 stabilise’ the flow! The effects’ of Gi 
sized ‘nozzle tips upon the accuracy were investigated and it was ‘fourid 
thatitips having of 8 mm. gave thé 
tesults:for' rates of:flow: between 30 and’ 180':¢. er 
1292. Bifilay Large Amplitudes. A. Uhler. 
Society of: Sei) Inst:'7. pp. 263-274, 
object is to detive convergent’ forthe 
period ‘ofthe ‘bifilar’ pendulum” corresponding: feasible finite 
amplitude. set of figorots equations are’; en leading to a‘hyper+ 
elliptic integral as ‘formula for the period. integral ‘is “expanded 
into’ two! related ‘series "which depend the law 


(Comptes Rendus; 176. pp/882-885, March 26, 1923): “Rev? 13: 
Pp: 658-654; ‘April21, 1923.) This device for’ illuminating: at a 
given ‘instant’!a dial marked into’ 200 divisions. is 
produced ‘by 'tratismitting light from’“discharge ‘obs’ through ‘a 
collimator to a thirror attached’ to 4’ pendulum thence’ to the dial. 
er Wireless (Time: Signals. -E. A. (Roy: Astron. Soci; 
M. N:-Geophys» Suppt:! 55+58,. Jans; 1923.)-A self-heterodyning 
circuit. 1s fitted: withoa: relay, which: causes a series of; dots:so arranged 
as: to,.approachi gradually: the incoming time-signal dots: The ‘time: is 
read at of: the two series. | is thuch superior to the 
12958. A Theory. of the Viscosity of Liquids. Ramani 
1H. pp. 532-533, April 21, and pp. 600-601, May 5, 1923.)—A nent? 
of thé vi8cosity of liquids: is*developed supposition that,” in 
liquid, momentum is:transferred"partly. owing to the diffusion’ 
cules) between’ parts of the medium in relative’ motion,as in vapour 
and partly in‘ the form: of transverse elastic’waves as crystal’ ‘The 
effective wiseosity ty by: the relative magnitudés 
of! these ‘two’ effects.) By the ‘application of Boltzmann’s: disttibution 
anth using Chapman's: the! rélation! 
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liquid) =. where indicates the respective wiscosities, 
Eg is an energy. constant, deducible: from) the.value.of the viscosity: of 
the vapour .at ,various temperatures, and:T have) the: usual 
significance, is deduced. is: shown. that this: relation affords: values.of 
the. viscosity. of, Jiquid., benzene. between.about: 8° and/73° agresing 

with.experimental,values to within: In the second note, the‘author — 
advances certain thermodynamical considerations indicating that the 
supposition that the liquid atate of er is a composite one is 
prima, facie PNB? vol T. 
296, Flow), of Liquids. Tubes..i (Qs Hy: Bosanguet; 
(Phil. Mag,.45.. pp. 525+531,. March, 1923,)---The motion ofa liquid flowing 
into.a. horizontal evacuated capillary under the influence.of, a constant 
head...is, examined, , and, an..expression jis obtained which, is:-rigorous 
Poiseuille's law.holds.. The equations are extended.to the easeoof 
fluids ..in, am. approximate solution .is, obtained. Similar 
formule are deduced for the:case,of a liquid flowing into..an. inclined: 
tube. A. D. 

129%, Viscosity, Neutralisation,.and I Jd Simon, 
(Comptes Rendus,. 176, pp..437-440, Feb, 12, 1923.)—Changes in viscosity 

caused -by neutralising soda solutions, with phosphoric or arsenic acids. 
Monosodic, phosphate presents.a minimum, trisodic 4. maximum viscosity.. 
In, aqueous. solutions of the same molecular concentration; isomorphous. 
substances modify; the viscosity of water.in the same, manner, at a, given’ 
temperature ;. anost obeyed at ithe smallest con-: 
centrations. A.D. 


and H. W,..Weinhart. | (Optical Soc, -of America, J: and Revi Sci. Inst. 
7. 1923,)—A -long ‘vertical |U-tube .connects a Jarge 
bulb,,in, which a small sealed bulb containing the. gas.is placed; -with the 
apparatus into which.a measured; quantity, is to be, introduced. .At! the 
bottom. of the,apparatus side.of the, U-tube an adjustable mercury: reservoir 
is attached ;, the lower. part of the bulb side ofthe U.is a.capillary: 
which projects into an enlargement of the tube, about half-way up, to 
which a second adjustable mercury reservoir is connected. After the 
upper part of the apparatus'on bothisides has been evacuated! the’kds is 
released from ‘the small containing bulb: by Jetting a steel ball drop on 
the seal, and expands into the large:bulb;. mercury: reservoir (1): is’ 
then the reservoir (2) is raised until mercury’ flows into the enlargenient 
ofithe U-tube, and encloses a small volume 6f gas:in the upper part of the 
capillary tube; this is then driven over to the other side of the U-tube 
and: 80" introduoed: into: the apparatus where AL 

Huguenard,, ;Magnan, and... A.: ‘Rendus, 
(663-666, March 5, .1923.)-—A. hot-wire. anemometer,;; measuring: the 
amplitude. and,period .of the variations, in the speed: ofithe wind;; and: 
capable.of recording of less than, one-tenth of a second dura- 
tion, dias, already: described. (1923):)>(The 


present, isa companion ‘instrument | fos, recording: Of: winds! 
VOL. XXVI —A,— 1923, “4 
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platinum) wire heated: ‘electrically, ‘and placed: symmettically:on 
side of .ai woodem obstacle exposed to the: wind. The wires ate con= 
nected in parallel in the electric circuit, a differential galvanometer being 
so included that the deflection is zero when the wind strikes the 
obstacle \symimetrically, thus ‘both wires equally: Whenj'thow- 
ever, the wind 4is inclined tothe plané'6f symmetry; one:iwire lis 
protected than: the other, ‘they ‘are wnequally ‘cooled; and the ‘galvano- 
is deflected. A: included: for: rendering ‘the’ deflection 
fora given! inclination air-current; ‘inde~ 
pendentof -the: instantaneous’ speed'of ‘the latter: The instrument 
reoérds photogtaphically on ‘the: samie’ sheet as the instrument for wind+ 
Optical Altitude Indicator for: Night: Ad 
Warner:|; (Optical Soc: of America, and! Sci. Inst. 7. pp.'225-229,: 
March, 1923.)—-The instrument described the Jenkins ‘night altitude 
indicator; Two:downward ‘beams: of light are!-employed} ‘one:of which 
can} canted: in their:common ‘plane: The: ‘beams throw distinctive 
light:spots!,on the ‘ground: (or water). "When! the |spdts made! to 
coineitle,; the angle between the beams gives an indicationof the altitude! 
In: practice; two ‘fixed parallel beanis are used, oné for ‘low, and‘ the other: . 
for higher altitudes. A diaphragm in the path of the canting beam is so_ 
interconnected with the canting mechanism that the seeblictees t cast by — 
this’ beam ‘takes the form: of .a number (¢:g. 50) represén 
This namberis also’ indicated on ‘an‘fluminated scale ‘ofthe pilot: 
H the canting ‘beam ‘is’ set! fora given’ altitudé, ‘the position ‘ofits light 
spot with respect to the: spots cast by the fixed’ “beans gives ‘a‘further 


‘Mateotology::and: the Nom Flapping Flight::of Tropical Birds: 


Walker. »(Cambridge Phil »Soc., Feb. 8, 


1923,)+-The: writer in referring: to, the ‘published: results: of Dr: Hankin’s 
observations,» deplores the absence:.of: meteorologicalinformation,: and. 
therefore: sets’ out ito discuss briefly the: kniown air ‘movements in tropical 
countries, before finally. considering ‘the relation of these.to Dr..Hankin’s 
results.// Ai numberof facts,/and observation resnlts of the temperatures 


and :velocities of the.air. at) various: heights: in -Indiaj The 


mechanical: properties of -bitds:'and -aeroplanés, namely, ‘the lift,,drift, 
amd gliding! incidences ,are then discussed,, and discussion is:made ‘of the 
usudlly accepted: explanations of the of binds inthe: light 
of the meteorological facts: obtained’) 49 73 W 
1302. Flying)-Fishes. Soaring: Flight, Henkia, (Catay.. 
Phil, /21..pp: 1421-423) Febi 8, 1928))4-If the Span of 
the more.éfficient: soaring: animals is:‘plotted: against the: wing! loading; a: 
very:-regular icurve:is obtained, indicating that the: larger the ‘bird; the. 
greater is the wing loading::: Flying: fishes: greater loading: 
for their span than any other, and it is concluded, msi the fact that — 
their flights! range from must, be,about the niost 
efficient of existing in. mespect of weight 
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the efficiency of the: flying fish reference is:thade to its'wing'construction|) 
The author concludes indicating the probable utility of ‘of the 
flying: giiide to at: artificial soaring ‘flight: 
the Ain Brake ‘used by Vultures imi HighsSpoed 
E.-H. Hankin... (Cambridge Phil: pp. 424426, 
1923.)+~A short accountis given of the modes»in which the witgs of 
vultures. are used: when landing at low and at: high speeds/ithere being: 
two distinct: methods ‘eniployed.. : For low-speed glides,'the bird gradually 
rotates: itai wings so-that just before perching ‘their surface lies ‘almost 
at. right. angles to the direction of flight ;» the: speéds‘in: this ‘case do: not 
exceed 40 m. per sec: For high-speed: landings; ‘the wings: are' flexéedin 
camber at the metacarpal joint so that the incidence is approximately 
zero,4 Hankin discusses. the reasons: why such ‘flexing: should the 
speed, ‘and; refers-to Lilienthal’s: investigations’ on models of theowings 
of soaring birds, when using a ‘whirling-arm for his tests: He ‘disagrees 
with . Lilienthal’s, conclusions as regards ‘the eddies formed under the 
arched wing, from the:point of view of the differently cambered sections 
of: the dive-and dead -bird’s: wing, and concludes that the eddies formed 
by the! cambered: wing occur at large positive: incidences; and ‘absorb a 


ab 1304. Methods Analysis, their Bearing on Pure: 
and Applied. Serenee.... Ws Bragg. (Roy: ‘Soc. -Arts,:: age Ads 
267-276 Dise., 276-217; ‘March 2; 1923.)+—In illustrating the sym- 
metry: relations | of. efystals containing: molecules, half which are 
mirror images of the others, a number of simple pairsiof models; was: 
used, roughly representing pairs of shoes. One corner of a rectangular — 
board: was cut off; and at ‘the other end a square board, the side of ‘which 
was equal the shorter side of ‘the rectangle; was nailed on»tdé:répresent’ 
the heel’ ofthe shoe; diagram given: showing two: pairs of such 
shoes, placed heel) to heel,:: representing the structure «found for 
tesorcinol; which has: four molecules inthe lattice: celli: A ‘drawing of 
the: crystal:is given, which as @ result: of: this internal structure:is' sym) 
metrical about each two planes*that meet. at right angles in the axis 
of ‘the crystal; there is no symmetry about a'plane perpendicular’ to 
the ‘axis, ‘the ‘two ends of the crystal: having different: forms. the: 
erystal is warmed, one end ‘becomes: positively electrified and: the other. 
negatively.': The paper contairis a ‘better photograph: of’ the model: of 
the. structure of tartaric acid than those’ contained in Astbury’s ‘original 
paper on this substance. Some remarks are made on the possible future 
value of. X-ray! methods in‘ industrial problems ;:\Westgren’s work’ on 

the proof that kaolinite, though’ in the form of: anvery fine powder, shows: 


toa certain point;: in: this" connection. ghia ont HONDAS 
of Crystat Strainers Data: ‘Gy 
Wyckoff, (Frank? Inst.) 18842 10;' Feb. }349+368, March; 
‘1988 perthit:the detailed 
consideration: of crystal; ‘and 
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-opportunityof;, choosing; the data: ito be , expesi- 
mentally.in such a manner, that; they swill: decide. which of these. armange: 
ments, is:,correct,: By» this: method of .procedure' ;it::becentes: possible 
either (to deduce ‘a junique: solution, or the, structures. which. are 
possibilities are determined. ‘The :authorsurveys the subject, giving: the 
results) obtained. fori a ‘number erystals,, with: ac bibliography 

Peferences; including: ajdazge: numberx: dated 1922.mHe 
divides: the crystals treated into four, classes :, Clas 1A; possible 
axtangements have. been considered. ; gronp. date ihave 
Keen: used | pick.ont, a. structure; but: motto défineall, that; maybe 
possible;; ILA; arrangements which, spite, of the,:incom- 
pleteness of . their determination, :are almost: certainly: correetiy EBs 
all | othercrystals necessary'to 
amountoof data; im-each: case; but also:their ‘usefulness, and eselatively 
large: number of. qualitative considerations . is Lave 


photographs give the most;valuable single method:js powdes-experiments 


give reflections from planes of many crystal forms,ithis. very advantage 
may untroduce,,uncertainty injthe choice of: indices:of: the reflections 
observed: with icrystals:.of low symmetry 3") a: danger 
to’ possible crystalline impurity in the powder ; the spectrometer method, 
using an ionisation chamber, is open to grave error, as unless particular 
cate is taken reflections «from: faces! other \than: that ,investigatedcmay 

yet get into the detecting. chamber; and .give jeither, false readings; of 
intensity; or ‘spurious reflections. All, three: 
their value; and. alsa that:in which. the,speettometer 
gtaphed. | The'author:is pessimistic: with-xegatd to. the worlsiwhich 
been:done ‘on organic compounds, only ones of: the few: that have.been: 
measured, ‘sodium ‘acid: acetate; is cubi¢;.and agubjected.to 
detailed: treatment’ that: the. theory. of space! groups',makes possible; 


1306. Crystal Structure o At R,.W. Wyckoff,,,44m. 
Terada, and "extended, spectrometric study... gard 
Schielderup, were, used, by. the, latter authors in. assigning a,complica 
strugture. to, the. alums... N iggli,, from ,the, same. derived 
uremen y OD ue P apn 9 
alu alum, pointed t ather and the, p investi: 
tassium, aluminium alum, reproduced, in t paper. 
of hemnibedral character the space group, must, therefore, be either 
T,, of, distinction be tween,,the. $pace..groups., these. sym, 
metries;should be. possible from, a study reflections from. planes, 
hayingone index. With: TA? odd order, will missing for. 


planes where is even and is odd; Th® will have no odd order 
reflections ‘ftom platies! { both 4. and are odd} measutéihénts 
on Laue photographs of potassium’ ‘alaminium:ialut ‘and; ambionitint 
aluminium dlum ‘indicate that the space*group is Measurements’ 
with ‘the X-ray’ spectrometer':do snot-«agree! with’ this; vs éddiotder! 
refiéctions from’ the’ above: 
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that ‘it is probable that-fefiections from’ other planes: were received in 
the'-ionisation “chamber ‘during the spectrometer: measurements; and 
gave ‘results which ‘were attributed to odd-orders of ‘the»priticipal spec« 
trim. The'alisins thus furnish ‘striking ptactical illustration ofthe 
inability of the uaided' spectrometer 'to serveias a faithful basis for the 
determination ‘of the structure four molecules ‘of 
the composition” in‘ the»-crystal the 
positions of| the: Koor N atoms the Al and: S atoms are given, using’ the: 
nomenclatute of: Niggli) ‘The sulphate’O' atoms: cannot all He ‘arranged’ 
in'the'samé way, since there‘are not) 32»positions available.’ Positions: 
are assigned whith “ate alike ‘for °three°of ‘the four atoms in SOg:and: 
different for the fourth: ‘The:48water-oxygen atoms have to: beidivided. 
into two ‘groups, and nd the:H ‘atoms into! four) other groups of ‘generally: 
equivalent: ‘positions. ‘The 16: ammonium H)atoms‘have tobe: divided. 
into two groups eight ‘like places the:atoms:on: body) 
diagonals, ‘two on either side of an N atom. |From'a chemical standpoint. 
this‘ seems improbable} and itis suggested that these’atoms may not 
‘which conforms: tor the as whole, 
Structure under: X-Rays. Fe Kirchrier,: 69. 
1> pps 60-80) Oct.:-19; With special: X-ray!tube and’ the use 
of *Seemann’ Cand Bohlin’s*fo¢nsing method» for powdered 
imcreaged'accuraty is attained; with shorter times of éxposure.\: Electro- 
lytic Cu,’ Pb, 'Fesare ‘crystalline, even under minimal ¢current- 
platinum Aluminium leafgmay’be: fibrous. 
The ttahsition’ to “magnetisable ‘nickel steel (at: 
jexamined’;' the latter contains: more’ crystallite. The variation» 


pp. 268-274, 1923 


Sé et ‘has recently “shown ' [see Abstract “1760 (1921)} that the 
apparent’ failure’ to enumerate the. S-term” quantum’ nuniber ‘be 

explained on the hypothesis that the outer: penetrates the/inner 
shells of the. atom. _ Starting from a diquantic octet shell, he calculates 
“TG eniable computation he substitutes the’ éffect’ 
the Shell’ upon the’ series electron by a sphérital shell with ‘uniform 
surface layer.” Phe orbit’ can ‘then be tegatded as of Kepler’ 
ellipses,’ ‘and the necessary’ ‘Calculations ‘are’ made included in the 
présent' paper, ‘which then is concerned’ with ‘necessary’ modifications of 

the’ “Tables” of ‘dotrections ‘are’ iicluded, ‘anid data’ for’ ‘the’ 
Sheuchore of Silicon. H.. Kuestner,jand.-H. Remy (Phys: 
pp) 25-20; Jam. preparations,.of different, 
origin: were; examined with regard.to the proportion,.of SiO, contained, 
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of ‘SiQy. alli showed the-, 

Debye and Scherrer} 
slowed: ‘only: the There.was in| no; ease 
dntycevidence: of: the existence of amorphons silicon ;, difference,of chemical 


The, Viscosity and Molecular, asi of 
(Faraday Soc:,. Trans,; 18, : 
O. Rankine, has. recently. ala 
between) the of argon, and,;the, gaseous , | 
the molecules of.;which, have .the same nuclear. [Abstract 
‘By obtaining the necessary data, for, the has.¢ 
pleted’ the ion, necessary, for, a, similar study the; series... 
HBr,-HySe, and, ‘When, tbe, mean, collision senpas, are, plotted against, 
the number, of hydrogen atoms in the molecule a smooth,curve, is, obt 
which, shows, that, as, the H, atoms, multiply, the, distance of each; H. 
nucleus: from, the centre of the molecule increases more; and more rapidly, 
Sutherland’s.,constant, could. not,be determined by measuring the rate, 
of; variation, of the viscosity with, temperature, as, the, HgSe, decomposed, 
alittle..above atmospheric. temperature,,, Rankine, however, 
that, for.,several,,groups,.of gases having, similar. | 
tionality. between, Sutherland's; constant ,and, the, critical te 
Taking advantage of.this, the observed viscosity, of HaSe.has.been, reduced: 
1.55 x 10-4. g.g.8. units, and, the; mean,,eollision, area 
discussion, A», O.,Rankine: 
- stated that according to Sutherland, his constant, which Aad, the, dimen-, 
sions of a temperature, was a. measure of the work required to separate 
two moleoul sin contact: The critical temperature: is:a.measure 
of linear kineti¢ energy of the ‘molecules of;the)gas: The ratio of: the 
two quantities: turns out:to,be about: unity, ‘and: this:rather suggests that 
below’ the. critical: temperature: ‘the: kinetic’ energy is: not; om the average, 
sufficienttb separate: have come 
inté. contact. other: hand, above::the critical temperature:the: 
kinétic veriergy is! more’ than, ‘sufficient toicause ‘the molecules ‘to: break. 
away! from one another::: This applies: strictly, only: to: the inert: gases, 
for which: the tatio:ofT;\is almostexactly: unity!) For:amost: other gases: 


‘Dimensions of the, Atomic an dy. Radiations,. | 


G,, Neuburger, (4pn,,d.. Physi 


the. 

(1922)); the conditions for the yenergy. relations, 
during*nuclear division..;The velocity of;the:H" -particle is the resultant, 
ofivgsithe velocity. with which \it,is moved to.the)periphery, of the nucleus, 
hy colliding .a-particle,. and the. additional. velocity imparted: to: 
it: by the. field of-fotce of: the atom ; ‘va. istafunetion of:the atemic number 
the nucleus. The» dinetic energy corresponding std 
Vig wey 22 thatthe ‘radius of the nucleus is 
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If the observed ‘of'v is used! instead of a lower value for ris obtained 
and this gives a very low lower limit for the nuclear radius in ithe elements 
higher value ‘for; the lower limitof'r is obtained 

‘consideration of the ‘fact that: the a-particled! from 

are to penétrate into thé all the! elements except 
From somewhat similar energy’ considetations ‘to! those given; 
bove,.' the expression 3-4814 Nx 10~\4:is ‘arrived at the Joweri 
limit, though in a note it is stated that ry = 3-4814 x 10714 
mtist be regarded ‘aS ati upper limit in’ the case of hydrogen} site {the 
a“Particle catinot ‘penetiate ‘into’ its’ fucleus’~ By’ ‘the ‘re 

the lower limit’ for' the’ ‘case ‘of “hydrogén’is "1-01 16-16," 
method of Attack, ir the ‘case’ radio-active lements which emit wrays; 
Cdicifate the lower’ limit for ftom “the' velocity with! which the 
patticlés * ate” jetted ; “the values obtained ate sothewhat ‘larger 
those taltulated ' roth ‘tise HOVE and they show périodit vatia+ 
tions “6f charattet through’ the different radio-active. 
certain information’ can’ also ‘be ‘Obtained from 'thedlements 
emit Perays, ‘though ‘the ‘mathematics is'‘more difficult; as owitig 

to. this high’ ‘velocity “6t the’ ‘électrors relativity ‘Has’ to’ “into 
considération.."" ‘cases,too, ‘the’ P-ray' emitted “dees ‘not ‘come 
“the nucletis ;° But ‘thé movement ‘of ah eléctron ftom 

qudntunt’ ‘the nucleus’ prodtices' ‘a Hray, which transmits 
its étiergy to ‘4 circurnnucléar electron, thts complicating’ matters!) 
upper limit! for rin raditim is 67-0'%'10+12and the ldwer 6°32°% "10-12; 
numbers for’ radio“thorium 150 x 1012 10712) 

‘Tie dirthor proposesto conbitler ini a future’ Paper the 'eriengy levels inside 
the “atomic ‘nucleus?’ and” the ‘quanttin ‘transferences ‘ ‘between’ thé? dis-~ 
integrating “Atoms* and’ the tTesulting atoms, or the “qtiantdm” theory “of. 
radio-attive change. iw eur of 
Phe ‘Quantification of Rolating (Kramers. 
(Zeits £\Physik, 18:6: has been’ assumed..that, 
the! resultant: electron impulse of a molecule‘ vanishes: (asymmetric; force- 
free: rotor): or: molecules with two: atoms ‘have been: dealt with, which’ 
the-electron impulse:is parallel to the-line The present. 
paperydealswith the’ more general case, :where ‘the tlectron .impulse has: 
any direction: “The problem»of a rigid: body, the: interior of: whieh: 
Symmetrical rotor can revolve: about am axis connéoted with the) body,: 
is investigated, and’! the: ‘quantum ‘relations are ! ‘studied. iresults 
obtained ‘are then applied to: molecular! irotations,“whete,' 6n} account. 
as compared withthe atomaic: 
the general equations obtain tly simplified. If 2E is the 


above’ sakes} 'R the componierits ‘of thé total ittipulse- moment’ 
of the «molecule ‘the constant impulse component “6f “thé electron): 
pardllel: to! its axis of rotation; and the’ total! impulse: of the mdlegulé; 

Thes quantum states*-are obtained’ by «making <I!) multiple: of. 
‘Nin, E values; which of the general; 
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theony:s. Possible to, quantify: §;. 
theory, -this owing to, the approximations. made. use of in, 
dealing: ‘withthe: molecule; |The, assumption: ‘that, the elegtron, impulse 
rigidly: connected. withthe molecule. will certainly, be 
correct’ in: of: band spectra. we have: to,do with 
numbets:relatirig to the: rotation of; the molecule and ;the..vibrations 
thé to the pathnof one. of; the-clectronajarg 
to méet awith cases; where the coupling, 


of» this::‘‘«photo-elettr with» the »molecnlar; ion: is: net strong enough 
tol the dnolecule: like: a rigid. body,: the above, 


The, Quantum Eheary,,.of the Hydrogen. K.. 
Niessen, Physik, -70,).2.. /|129-134, | Jan: 
author, has. exrived independently at. results.similar to. those of W 
whoseipaper, “‘A Model of the Hydrogen Molecular Ion,” 
the Ann. d, Phys. in August, 1922. The author was able to obtain the 
conditions, for stability, of, the. electron orbit, and..of, nuclear .equilibriam, 
bath for: symmetni¢ and asymmetric; models, .\For the; model 
Ng -energy.-is, found ,to, be... 0;516,4R,..R is J 
nuclear, distance.is..5.53 a, isthe shortest. wavelength, 
ofthe cH -atom ccentricity..of ,the ellipsoid is_0-780,.. the possible 
efror in; the.energy. being. one unit in. the. last decimal place... The author, 
has-algo:calculated. outin the same way all: models in which n+ 
indhuding ‘the asymmetrical:ones, and gives the main, 
laboriots: piece oof) work: of the asymmetric) models:-are stable,. 
butithe nuclear distance: is’/greater than :: 
 thé!nuclear distance has: heen! caloulated for 27: of, the symmetrical models, 
the rétnaining eight: are! found: itoxbe impossible thé: zesults, are, given, 
table, By means of Bohr’s principle. of ebrrespondence. the possible 
frequencies) abe!'worked, out;, and:.a table: gives these, togetherwith the 
initial ‘state and firialvstaté for each}; as.azi example; initial. 
Ne 3; img firial: state: == Ny 3, ng = Logives: » Viet 110,950; 
Theduthorhas: obtained: formule; in :the;\case of: nuclei which .do not 
rotate; forthe: probability of passage: from one state to.another, by. means. 
Of which it should: be: possible to ‘calculate. the relative:intensity of the, 
spectral: lings. The: voltage: necessary break:.up:a molecule into, an 
ion calculated’ for different) states of, the, 
bréak: up’ the ions:into their component parts; For! 
numbers::there no idnisation! voltage-of -volts.. 
This ivoltage ‘therefore ‘cannot be ascribed: to an: ion, though»Franck: has 
assymed this‘; > volts: woukd correspond to.an with, zero.energy,, 
stich’ an cion ‘can! never: be stationary.» Itsappears that Franck, gave. up 
his first ‘view;‘that the molecule is. 
with <a woltagevof 5; too : age As 


Whittaker's Quantum Mechanism, in. the.Atom.. 
(Ki. Akad! Amsterdam; ‘414-422, 1928. In 
Whittaker, [see Abstract, 2056. (1922)], has. proposed, 
ani interesting model means, of. which, the..quantum, properties of the, 
atom»oan <be extent, the model showing, in the, 
firstplace how. it. othe an. against. an, 
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atom,’ or justia ‘definite amount 
of it, ©The’ present’ author now offers some reiarks;about the action 
between an atom and an‘€lectron as iti would be according! to. Whittaker’s 
views.’ ‘The latter’s''theory takes the simplest :is.assumed 
that there’ are fiot onlytlectric but magnetic that: bythe 
inttoduction’ of ‘these!into' the fundamental equations,” the parallelism 
between ‘the ‘electric and’ magnetic quantities canvbe clearly’ brought’ out: 
Whittaker’s result! for thé motion of theelectron: is confirmed; but in his 
calculations the motion: of’ the electron has) only beenconsidered along 
the'axis ofthe ring ; this result is now generalised: criticism is: given: 
of'thie hypothesis of magnetism existing independently of electric currents. 
The “author justly points out that Whittaker does not emphasise: the 
form of his model, but merely uses it to obtain a sati 
stern of ‘equations, ‘and' to’ show the possibility of sharp criterion! by 
means of hich be’ decided whether ar ¢ncouriter is: effettive®or 
of the Quantun the ‘Problem’ of 
'N. Bohr.» Physik, 13.3. ‘pp. 
attemptinig. to ‘connect thé ‘theoty with ‘the classical wthedry- of 
| ‘it is ‘natural to “assume that’ the movements the: 
stationary states (Bohr orbits) can‘‘be described with considerable approxi- 
mation by ‘meatis ‘of lettrodynathical laws, ‘if reactions ‘conneeted: with 
the emission of, radidtion are omitted. Starting from 
the author gives’ avcourit of’ his former  niathematical: work, om,the 
subject [Abstract 266°(1922)]; emphasising the importance)of. the adiabatic. 
principle andthe correspondence principle; When: ani electron: collides 
with positive atom-ion,'and union takes place, possible to: use: the: 
correspondence principle to: show that harmonic: coniponents: with all: 
frequencies maybe ‘produced; ‘but ‘with a sharp‘ limit:on the: 
high | dwavertength’ side} this accounting for’: the »so-called: continuous! 
spectrum: observed:;: this‘limit isnot accounted for by’ the dlassical:theory,. 
quantum;'.as it travels 'through:space, is concentrated:ii a:small-volume, 
and ‘when absorbed is‘taken up as:a whole, Interference phenomena: 
catinét be explained’ in’ this way, and:it becomes-impossible to understand, 
the meaning of the frequency v{ which is of such importance in the ‘quantum: 
theory} on the ‘other ‘hand; Whittaker's atomie:mechanism::seems to! 
indicate’ the direction’ in“which: a- complete and: comprehensible. picture. 
of'the phenomena may be found; in the -present:stage:of:the: quantum. 
theory)however; it cannot: be regarded as particularly helpful, «Instead: 
of wonsidering’ the radiation as) taking place: in: dll 
space; ‘the author ‘considers; the ‘field of radiation as.a closed ‘space: with: 
reflecting walls, ‘and studies the reactions between thé: atoms:.and jradia~{ 
_ tions ‘inthis space. In dispersion phenomena:the reaction ofthe atom, 
on the radiation ‘is close] connected with the unknown mechanism, 
stationary states ‘takes! Absorption “spectra largély on) 
the scattering of the! wave'train,-and not on'teal’ observations: 
oh ‘more directly the” ‘interohiange sbétwoon ithe: 
of! tadiatiot “and ‘the’ atom. Difficaltiés arise! when the of: 
ervation of energy and of impulse’ to*obtaini 
XXVI.—aA.— 1923. IVR DOV 
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on the mutual of large numbers. of the quantum 
mumbers, if these: can’ be spokenof in such.a,case,- are: very. numerons, 
_ It is‘mot probable: that the correspondence principle can be, used: hete; 
oF poy there is an ‘assymptotic agreement between the statistical result . 
of quantum theory and of the classical theory. It appears, then, =~ | 
impossible‘ to results of value to the 
the. Bohr: Models “for 
‘Born atid W. Heisenberg. ‘Physik, 14. 1 pp. 44-56; 1923.) 
pitting an investigation of the possible quantunt models for the hydrogen 
_ molecule, ‘it became manifest that in the applicatién of quantum condi: 
_ tions to the movements of electrons: of atoms which mutually: effect each 
‘other, definite’ phase relations must arise, This problem ‘is now’ investi: 
gatéd further, aid it is found’ that sich phase’ relations must appear 
between ‘the*motions of the electrons ‘in one and’ the same atom: Bohr 
_has‘already discussed such a ‘possibility for the explanation of the doublets | 
in the case of helium: “The” present ‘aiitliors now for‘every 
atom‘ ‘in normal condition ‘the Wholésystem of the lectronic'orbits is 
exact in’ phase, purély periodic: ‘The mathenidtical method adopted 
‘is based on that of Poincaré and Lindstedt, has been adapted by 
“Born and Pauli {see Abstract 1958 (1922)) to theory 
has now been extended. present case, 
of the quantum theory this problem ais 
4. pp. 184-188, 1922.)---Suggests theory: according to: which. fadia. 
‘quanta, ‘ete.; are not the product-of single atoms, but, are residual] 
cor tesultant: effects of aggregates of atoms. in; mixed phases, the resultant. 
 being-affected’ by the impact or. the movemitat;of electrons,, This.wilh 
absorption and fluorescence, the emission: of light. by. @.gas; and 
"1818. A: Model to Disiibutions of 
or. Mone: -Positive: Nucles.; A, Py Laurie. (Roy. Soc, Edinburgh, 
Proc, 42. 3. pp; and 43. 1922-1923) 
model is: described: consisting -of geries\.of ‘small coils mounted.on, 
_a base. Most -are fixed, but two are,piyoted separately on a,support,. 
which: is-itself_piyoted about its central point. With,this apparatus the: 
behaviour of two: eystems,.of magnetons: spaced equally .about ,positive 
nuclei is: investigated, ,...Dwo:types reaction: are, noted... 
the sense iof the magnetic circuit round ¢ach ring of 
same, two magnetons will set themselves on each side of the line 
through! the nuclei with their \planes right, angles.,to it, thus ¢eading 
to create @ continuous magnetic: circuit, round: the :whole \system,,;. This, < 
_is “considered ‘the equivalent’ ‘oft’ combiriation.:: If, ‘the ‘magnetic: circuits, 
are" in’ opposite ‘senses: the: two magnetons conterned set themselvesdmy 


pit information: as°to the naturé of, the radiation Inthe of: 
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thién' drawn bodily pale hiring stronger 
field.” If the maptretons’ alséarebubject t6eléctrostatic .force; this will 
leave ‘the ‘systems: wnited electrostatically, but not magnetically, and 
is' suggested: ‘that ‘this represents: ‘the state'of affairs in:a compound capable 
of ionisation* Several simple substances are ‘discussed «in “this :manner. | 


Ou the Theory. of Quonta and. the Bolmer Li 
(Phil. Mag. 45. pp 10-621, March, 1923: }—The pringi 

geveniing the nasahane structure of phase-Space were first given by 
Planck. (see, Abstract. 1362 (1916)],.and follawed. by, somewhat difieent 
and «simpler :conditions laid down ,by are, discussed 
asa preliminary the, then; suggests.a fresh standpoint, 
and. develops..it by reference: to; the particular, cases, of (1), the linear 
oscillator, 4% the rotator; (3);4 ary, Newtonian, ellipse, and (4) the 
relativistic Newtonian.ellipse. While. they meet.all the objections stated, 
Sommerfeldis. theory, results. are; afforded identical, with those. 
ofi Planck.and, Sommerfeld. in.the, first,three cases, but at, variance with 
both: dor :the' relativistic -ellipses.; The; central idea, is. that, of Planck,, 
the structure, of, phase-space’ ‘must, be on. .the basis of the integrals 
ef motion, and jthe suggestion is made on theoretical, statistics 
that the quanta the sav be. 


ten ‘in. the sand. ‘that in the ty FRAP 


(where i the periodic time, H energy, the azimuthal 
the angular mameritum)i theory 
‘with ‘those of Sommerfeld’s and “with th’ observations. of: 
Pascher the ‘Balmer liries of ‘hydrogen; and itis shown that while the: 
‘ahd ' triplets réceive no direct explanation, there being no splitting 
of as with Soinnierfeld; the°behaviour; of the Rydberg ‘number 
may be Pegartled' as ‘somewhat more satisfactory. | Extension ton degrees. 
Of freedom may made; provided the » first! integrals of the -motian)are: 
‘t6'hand of which one is nécessarily the integral of energy. When the, 
itional coordinates, which are canonical conjugates of the integration- 
nts‘‘treated- 4s momenta, are’ obtained, the quanta-integrals. are 
form above: *Tt'is evident that & _quanta/integral would! tend to. 
inifinite’ if the'periodi¢ time thie’ period’ 6f the positional coor-| 
dinate infmite; dynamiéal eystem in respect of that particular. 
odérdinate’ is’ not periodié. It would thus’ follow that quantaic changes: 
of energy or momenta ate a property of periddic motions, 
atid’ that Where there is ‘no ‘periodicity: the energy changes or momenta 
charigés ‘fitust fact which will ensure ‘finite value ‘forthe: 
thé Question: of the Numberiof Radiating af: Various: 
Dimensions ‘within’ Gaseous Hydrogen, ‘Studied fromthe Point of View, of: 
tow | Lasareff. (Phil! Mag:' 45.:pp. 480-432, March, ; 
the hydrogen atom calculated from 
‘Bohr's theory ‘is determined! round 
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the: contrenas.: = igyPlanck's constaces the 
electron. mass) ¢its charge, and. T number, repre- 
senting: the order. of elegtron’s. orbit, the ¢case.of a single 
atom its dimensions are determined bythe: formula... At there are 
many atoms, subject to. mutual shocks, the dimensions of the electron’s 
orbit, cannot surpass @,certain limit because of the mutual influenge of 
the electrical fields of :atoms, and, experimentally it possible, ta, observe 
analy spegtral) lines. fori which vamies.from,l to.15,;,, orbits, surpassing 
the; last. ate impossible. ,.Rarefaction.of the gas, however, permits. the 
maximum, of to, increase, and, in. star, apectra, 
ppectral, lines;.of hydrogen,-have been, found: indicating: the existence .of 
atoms with an electron orbit of the order 33, The present paper, therefore, 
attempts to find out the relative number of atoms of gas radiating.and 
possessing electron orbits ,of different. orders... The relative quantities 
of atoms-have been found yhaving electrons. displacin from 
ard;),4th, and. 5th orbit to the 2nd, producing tion of the first 
of Balmer's, series. with, waye-lengths. 656 yp, 486, up, and 494 up. 
For, nding the energy € of a definite spectral ie spectrum of hydrogen 
- in. a Geissler tube has been spectro-photometrically compared with the in- 
tensity.of Hefner’s lamp, for which the energy distribution in the spectrum 
been studied by, 6m, brief, experimental account;is 
From, the data, it is;deduced that,in tube, radiating under 
influence, of an. electric discharge. and filled with: hydrogen, most. of the 
electrons causing the radiation move over from. the, &rd_jorbit,to;the 2nd. 
The quantity.of electrons springing from, the Atb to the 2nd) orbitis.only — 
25.%.of that, Ist, quantity, and, jfinally., only spring, from; the 5th 
the..2nd orbit... The quantity of springing electrons thys decreases 


author .co ane 
ore, eapecially, those. Teferring to of, ‘Planetary, 
ie mas pets Mercury and the universal, gong 
gravitation, ae, not, ‘sufficient. precision, to. enable the. 
ces. between, the periods of, evolution, of planets. to be calculated 
€., the Nom ito discriminate between. Tesults 


law of attraction four la 
zy in a recent communica 1342 


‘(1923)], and ye lead. to the same result for the motion of perihelion 
as given :by, the theory, T. 
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curvature, pound _ [Abstract 1001 and, 
much Jess of an. anomaly, than, Weyl's.non-int ity, hypothesis 
1274,,(1919)], author, expresses his indebtedness to, ‘Weyl, for. his 
conception. of inrinvariance and.-forhis..use, in, this connection,.of the 


oF 
be 
E. Reichenbach Zeits ysik, 13. 4. pp,. 221-240 
or Lhe author t, by: means of an me Sor, an elec- 
tro c field can ced into the . of .relativi j 
a 


terse statement, ‘not lending to abstraction, 
1923!)—Preliminary ‘sketch’ of 'a theory; for moving 
‘bodiés; ‘that the’ propagation. of oscillatory distutbancés'takes place only 
along the Faraday tubes» Tts relation’ given to’ thé” Michélson “experi- 
tment and ‘the Lorenz transformations, which latter become merely virtual 
‘or fidtitions devices } and Majoratia’s” head which’ theory 


1-83, ‘Oct. 19, 1922 +The ‘author endéavours ‘to. approximate the 
dle’ inathematical scheme’ of ’ Kinstein’s gravitation theory closély 
'to that of ‘Newtonian dynamics, in’ order that’ thé resemblances 
différences' in’ the conclusions’ derivable from ‘the | respective’ theories 
"be forth the and ‘The ‘author 
to" Have'shiwn [Abstract 340 (1913)] that the Glassi¢al concepts, 
“Of the Adcélerating forces of ‘fields and ‘the inertial resistance'to acceleration 
‘of ‘material particles; may be régained by making the one’ ‘fundamental 
. ene that a material particle exists in its associated spatial « 
identiéally the ‘same ‘way as domain in which eld. 
is practically the casé in’ a’ ‘field, 
onal equations be admitted, bu obably’ not thot except 
and then ‘under’ in an ‘electromagnetic 
‘field. “Hence ‘the ingress of quantum dynamics into thé electror 
‘Einstein's equations are first brought’ into the author’s. scheme 
ch, according to ‘theory of matter, ‘all fundamental physical 


Ws tan be atrdng 


[Abstract 809 His calculatin ing 


3 (Comptes. Rendus, 176. pp. 761-763, March 12, 1923,)-—The 
iscusses briefly two series ‘of obser; rations. ‘of with 
distances of fhe brightness of thé san, for three 1 Tanges 
ay made with 4 Fabry and Buisson photometer aid Wra 

a h rh. level ‘station, Vallot (alt. 4347 m.), where absence of 
t enables ations tight down the horiz oni to be utilised in this 
dy of : Geiser ‘absorption. “Plotting ‘the logarithm ‘of the quantity 
OF light’ transmitted ‘against'the mass of air traversed; the result, if the 
beliaved ‘as a homogericous absorbing ‘médium, would ‘be a’ straight 
dine, “the Slope df ‘which ‘would’ give’the absorbing: power (log 4) of the 

for one ‘normal atmosphere traversed: The actual’ curvé obtained 
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zenith distance: 87° and + eehincecna The following are the values given 
by portion for log @ and for log a/(m 1)~?, which in Rayleigh’s 


is 


The artur sof the the thir 
to the additional effect of selective seabtacion te to that of role 
ia value N = 59 x 1022 is deduced for Avogadro’s constant, assuming 
tive absorption is negligible in the blue. The authors regard 
as real, aud advance'a theory to atcount for it, which involves the ass 
of the existence of a thin a height’ of 


out 150km ‘MAG 

"4438. Period to One Nit Sut Period.’ 
(Kansas. Univ., Sci. Bull. 13 192 )——This 
com pletes the investigation of this period ‘papers 


! 1507 (1922)], using much longer from the United 
‘States, Northern, Europe, Central Siberia, the Punjab in’ India, Chile, 
‘South. Australia, Jamaica, and ascar. It is concluded. ‘that this 
‘period exists, and that the relationship grey not direct, but due t6 an uriknoéwn 


common cause, purely continental areas minimum rainfall is con- 

‘nected with a'n mum of int marine With a thinimum 


‘Priysil, 11. 6. pp. 379-395, 1922.)—Continuous observations ‘were made 
On. penterating radiations at the Wanikoi Observatory (Lat. 40°8°; ‘lor 
fro n. 29°). The penetrating radiation shows a yearly period, 

‘a Maximum in summer and a minimum in winter, and’ gives a curve 
similar to a temperature curve. The daily period shows two waves. 
“The effects of Other influences, such as radiation from’ the ‘earth,’ ‘ite! con- 
‘sidered, but such systematic errors affect the results ‘only’ 


1330, Tce. w. J. Alt 
“pp. 1923. the River laboratoty 
show that water’ Tay. remain in slightly supercooled state 
even, in “the |) presence of the’ solid Phase. “Supercooling proceeds to ‘a 

maximum during ‘the first ‘half “of a period of supercooling, and ‘then 

gradoaly decreases. Crystallisation proceeds most rapidly in the’ first 

‘slight degree of supercooling’ would sdon be abolished by the 

heat of it the heat were not eliminated. Experinient 

tion show ad nnot be radiated directly from. the bottom, 

is elinitnated through the action of vigo mechanical i inter-mix 
VOL, XXVI,—A.—1923. 
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after shocks with of 125°8. and 222° 


The otic fresing the Neva is due 


Causing a. maximum’ heat! logs: of 20} 


1331, Unsolved Problems of Cosmical Physics. W. F. G. Swann. 
(Frank, Inst., J. 195. pp. 433-474, Jan., 1923:)—Quasi-popular discussion 
of the ‘problems of atmospheric electricity, atmospheric conductivity, the 
maintenance of the earth’s charge, the origin of the earth’s magnetism, 
the secular and diurnal variations, the aurora, and coe Objec- 


Earthquake, 1922. A, Hee. (Comptes Rendus, 176. 
pp. 39-41, Jan. 3, 1923.)—Microseismic observations lead to a placing of 
the.epicentre of the Algerian earthquake, Ad 5, 1922, close to. Cavaignac 
This agrees with other. ons, The of 


y. Astron. Soc., M.N,,. Geophys. Suppt., pp. 15-22, Jan., 1993. si he 
wn Pi of the seismic waves of the explosion of the. fact 
at Oppau, which occurred on Sept. 21, 1921, are collected and, 


_ The results are used to determine equations for the transmission ‘of s seismic 


"1334. Seismotogy. i. Labrouste, | ‘de ue, pp, 5-62, 
Jau-Peb 1923. )—The paper gives a brief summary of the the present state 
of the science and includes treatment of the chief’ types. of seismograph, 
‘the interpretation of the. records, and the of in the 


A. 
3 T 


yey ‘Soc., M.N. Geophys. Suppt. 1. pp. 31-50, Jan., 1923 val 
Hall deduced some 40 Fock gt ranging from 12 to 13 idiecty for the eo 


uakes 


these are of | 0-01458435 The mean result for the 
fiuctuation of the maximum gives a be close to « years. Othe 
periods are not well W. A. 


‘Prous 102.. pp. 554-574, Feb. 1, 1923.)—The case. of a, gravitating com- 
pregsible sphere, concentrically stratified, and with stress-strain relations 
of the type suggested by Rayleigh, is investigated with reference to free 
(vibrations, spreading out as waves from a,centre at or near, the si ; 
These vibrations are found to. fall into two distinct classes, corres sponding 
exactly, to the primary and secondary waves of seismology. 


i tion of the frequencies of these waves leads to the construction. of an earth 


m,’’. The Rayleigh surface wayes are shown to. be ‘only an 


insignificant fraction of the total wayes propagated in two dimensions 


ey, so that their seismological importance is much diminished. Follow 
up. the. suggestion that waves after completing. ; a circuit of the globe | act 
“ trigger on, re-arrival at the epicentre, it is shown a of 


5 
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for. Somve-earthquakes appear toagree with this period, but alors 
Influence on ly ‘0. Mengel. 
‘(Com Rendus, 176, pp. 111-114, Jan. 8, 1923,)—The. seismic disturb- 
ances in? the Eastern’ Pyrenees, which’ occurred in the second half. of 1922, 
reveal the ‘effects of mountains on the propagation of earthquake waves, 
Mountain masses atrest ‘or‘damp ‘waves inproportion to: their size... The 
dldef geological formation’ the greater ‘isthe! effect. -Alluvium .gives 
| ‘ia “Earthquake, 191, Depth, Jeffreys; 
Geophys. Suppt. 1. pp. 22-31; Jam, 1923.) 
The! derived tor computing earthquake-wave energy differ, con-; 
siderably ‘froin ‘Galitzin’s, ‘With tegard»to the earthquake; at Pamir, 
Galitzin’s ‘ealeulation of the energy was 260 times too high, but this. 
with thé enérgy set frée by the impact of the falling mass on,the. 
It'%8 shown, however, that: only 1/300 of the energy of impact: would, go 
ititorthie waive! ‘60 the results:still agree. Accordingly it.ean still be inferred 
that ‘the ‘wave was actually produced by the landslip. ., The observations 
of ‘this earthquake, whose focus ‘was atthe. surface,’ is compared. with 
orditiary ‘shotks occurring at various depths... No. systematic difference 
was discovered that could be referred to depth of focns,; and it is, considered 
the tables. at depths 
1339. Depth of Earthquake Foci.. H.H. Turner. (Roy. Astron. Soc., 
MN. ‘Gédphys. Suppt. 1. pp. 50-56, Jan., 1923.)—Galitzin, from observa- 
tions on ‘thé angle of emergence of eatthqdake waves at. Pulkovo, postulates 
three mew critical surfaces at depths of 106 km., 232:km.,.and 492 km., in 
addition {6°the much lower surface of Wiechert. author. from. 
calculations ‘of the relative depth of foci [Abstract 2220 (2922)} 
that these collect about three surfaces, though the absolute«depths are 
not given. If Galitzin’s of waves can be. 
10 sy; 

1923.)++Demperature records froma, boring, 1700: 40 m. 
deep): ted’ (Gard) .are xeeorded. The gradient .yaries 
at different levels, ‘being ‘steepest at. the surface. (18°70. most 

“4941, Compress of wad Rocks: at High ‘Ln, 
Adame and B. D . Williamson.) (Chem. Soc.,. J. 105. pp..475-529, April, 
1923. ‘compréssibilities of minerals and rocks under hydrostatic 
pressures of ta. a depth of 40 km: below the earth's 
slightly with ‘increasing pressure. Even in the case of igneous 
the’ porosity affects the compressibility;..but above 2000 megabars..t 
factor has’ little effect.’ In) genetak:the compressibility of a. rock that 
is holoérystalline may: be calculated from the minerals ; 

VOL, ‘XXVI.—A.— 1923. 


: 
Youn 
was 
j 
% 
1 
A 
i 
i 
i 
; 
RE 


values given for compressibility andthe known: velocities of earthquake: 


_ waves indicate on calculation that a basic or ultrabasic rock exists at a a 


sions of ‘Revolution of Planets. Given. by the Newtonian Law. J, Chazy. 
{Comptes Rendus, 176. pp. 666-668, March 5, 1923,)—In the ‘Comptes 


 ‘Rendus, 176; p. 2865, the: author found for the. advance. of a, 


planet’s’ perihelion, the value Sed = €/3(—a +28 


— anda, A are numerical constants, and Mande 
: are the osculdting major axis and eccentricity at the given moment, | 


_ Fron? this, he’ finds that the advance of the perihelion of Mercury; which 


not ‘explained! by the Newtonian law, is explained by. several simple 
of force, as’ well as by the theory: of relativity, and he gives. four’ 


examples ; it is sufficient if ~ +28 + 21 = = In the present. paper 


ae he applies these results to the increases in length of the siderial revo-. 


uy lution ‘of’ the four inner planets, and he calculates the. corresponding. 


inereases: in the ‘mean osculating ‘longitudes, both ‘according to his four 


simple Jaws of force and to the theory of relativity. But in three of 


his simple laws he finds that the increase of the planetary revolution, Z he 


_is inadmissible; being of the order of a second, and he raises the ques-, 
tion ‘whether the corresponding corrections (about 0:25; 0-011; 0-031; 


ue 0°21 seconds) given by the theory of relativity are admissible ‘either, : 
‘Tt seems that the study of the length of-siderial revolution of a planet 


Photographic Studies of Nebulee, Third J. Duncan, 


(Mt. ‘Wilson. Observat., Contrib., No. 256. Astrophys., J. 57. pp, 137-148. 


©» April, 1923:)-—Further studies: ob the form and structure of nebule from 
photographs made with the 100-inch: and 60-inch reflectors and the 10- 


Astronomique, 2. 6. .pp. 409-423, 1922. )—Giant stars have masses of the 

game order‘as those of normal or even:dwarf development. \ Similarly 
«their photospheres seem to be ‘at similar temperatures; This ismot com: 


patible with the explanation ‘that giant stars are normal stars swelled up. 


ee by excessive interiial temperatures according to ordinary kineticlaws, The 


_ explanation offered is that the photosphere is a layer of gas which is held. 


in equilibrium between gravity and radiation pressure from a hot nucleus. 
‘The: gravitational force varies as the inverse square, the radiation declines 
somewhat faster-owing to absorption, and hence a)position of equilibrium 


€am’ Blwalys be found: The photosphere will so adjust its, constitution 
_ to absorb the radiation from within; The author. discusses the relations 


between: the masses, temperatures; ‘and radii of the nuclens and phato-. : 


sphere ‘upon various assumptions »as to the mechanisms of equilibrium. 


Generally it appears that the rate of cooling is less for a-giant with,a 
distended photosphere than for a’ smaller star, becoming less again as 


3 temperature becomes quite low, ‘Thus the of stars. will, 
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fall into ither-the giant or dwarf stages, types K or A. ‘This appears 

If radiation equilibrium is assumed, thie «presence ‘ofthe’ 
hes no effect on the rate of cooling; if adiabatic (convective) equilibrium 
is assumed, the cooling falls off. \the ‘ratio of the radii increases, ‘being 
for a ratio of radii, 100 only 1/10,000 of the value for a similar star without 


The’ most siniple Of the relations ‘given’ 

the tdi, peratures ‘T and’ hd th 


from 7*11 for a. star whose, of 


Astron. Soc., M-N, 83. pp. 341-344, March, 1923, )—The method, "ot ‘varia: 
‘Of con is a plied ‘to the theory of. perturbations. of meteors, by 

e earth and, four dees are worked out, By a criterion of Clau 

and will have a common point with 
“and the undisturbed orbit and this point.will be near the earth. Hence 
the area dnd not a point, This area will increase 
“with the elongation. of Ower and its age, Thus, of showers of 
moderate elongation, ithe Pe Pers éids show a large area of radiation due to 
‘their great age. The Andromedids have a great elongation and have 
“scattered considerably, in. the. course of half a century, in fact; losing 
their character as.a rich shower, Attention is called to the existence of 
‘illdefined radiants near the. Few of these are: defititely 
| 1346, in Saws. Type Milne; 
46. pp, 113-124, April,, 1923.)—Recapitulation of 
by, Plaskett (Pub. Dominion, Astrophys. 1922).and extensive 


his heoretica ‘Unsuitable’ for a detailed abstract! 

1347. ‘Distribution: ‘the Velocities ifs Type: 


Strémberg... (Mt... Wilson, Observat.,;, Contribs, Na. 257, «Astrophys) 
57. pp: ..77-85,. March, 1923.)-+The. three velocity-components for 
stars. of spectral types, B7,to F2, have) been computed ‘from: their’ proper 
motions, radial velocities, and spectroscopic parallaxes.. The method 
‘used is that previously used for types F and M. The study of the distribu 
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aig! Weakening of ible Radiation, by. Artificial, Homageneous, Fog. 
Werner, (Ann. Physik, 70..6 pp. 480-488, March 20, 1923.) 
‘stu y of the ect of magnitude and number of the drops of aqueous 
fog in air and in a vessel of definite length, the index of refraction and 
thickness of layer being thetefore constant; on light. The 
weakening was determined by the Spectro hotometric, method of Kurl- 
‘baum ‘and Schulze. Abstract "745 (1904).) “The. Nernst’ filament 
NY ‘is’ ‘placed at the focus of lens Ly its light passes parallel ican the 
108 receiver G and forms at Ne a Teal image of ‘Nearly in the same 
‘place, i.e. in the focus plane’ of lens'1, ‘bat slightly different leve 
| Ny ig the filament Ng, and both filaments are pictured in in natural 
Bike’ by Lg on the spectrometer slit. ‘The difference of level 
be ‘such that the image of N, appears partly on the ‘of No, 
partly on the spectrometer slit. The two spectra are thu 
and suitably placed for ‘photometry, The spectra. ny mai 
bright, fog is generated in G, whereby ‘the bf 
aiid Ny then brought to the same brightness by Tegul ulating tie ‘curren 
To establish a relation intensity of “current and 


were a dark at three diferent 
temperatures. | The ‘radiant energy for a certain temperatiite and wave- 
length’ dan be calculated by the Wien-Planck radiation’ formala! ‘The 
magnitude and number of the drops in the fog were determined as follows : 
A large number of condensation nuclei was drawn into the receiver by 
gasiflamesuction. Air saturated with aqueous vapour was then 
through the inlet generating ‘an of Ap up to 40cm, 
Hg. Reduction to atmospheric pressu re produced ‘avery fine, dense 
fog, the drops being large jin ‘(= Dut of very small 
tadius’ (0-8-1-0j:). This reduction precipitates a certain number of 
nuclei. If air be introduced into G through a cotton-wool filter a more 
attenuated fog is fuerte ‘the numberof nuclei being smaller but the 
drop radius larger, the: same volume of water being condensed fog: 
The table drawn up by R. Mecke’ [Abstract 820 (1020)} enables -us 
accurately ‘to determine a radius of 0:1. The drop number, W is caleu- 


te 


Tp and T are the absolute initial and final temperatures, py and p the 

relative temperatures of evaporation, pp and # the initial and final pressures, 

mo and @ the saturation pressures at, initial or final temperature. Measure- 
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ments were! ‘made in de 650 (Aue 589 and 
1506 py). Theiresults<are given ‘in several’ ctinves.. ‘order 
to express best to 
the fog |partitles are‘ opaque circular discs» whose rddiusiisothat! ofthe 
dtops. Let awhite light of:intensity impinge: parallel on\a fog>layer, 
If N =.n® particles per.c.cm. and-therefore » particles per unit of length, 
if the -crdgs ‘section ¢\of the column of light \traversisig the 
an. intensity! we may /pictute the path ‘through the length:é em, .qf:the 
tedei vervassbeing through mj layers,/each ‘of: which a%qdises,, The 
author obtains the: formula” for:.diminution ‘of: intensity dyes 
tal-results are drops act as réfriction 
screens) irregularly distributed)in space, and the light. which traverses 
them axially must: be ‘taken: into.'account? «The: light. passing :through 
orle‘drop may. be! so refracted: by another’ as to be deflected: into itt: initial 
direction: AH :‘thesé. rays being cohérent;: interference: is, possible; and 
this: aight! account for dependenceom colour!) bo 
- 1349. Quantitative Absorption of Light by Simple Inorganic Substances. 
il) of Antimony, and ‘Bismuth. .AvK, Macbetiiand 
N. Maxwell; «(Chem i J,) 123. pp. 370¢375,Feb., 
the ‘halides: of thé: alkali metals! and hydrogen;.theimoleculat extinction: 
coefiicient ini general increases’ with:increase of atomic. weight, the: values 
lying between 0-05; [see: Abstract :129, (10b2)}j: With. arsenic; 
antimony,‘and bismuth trichlorides the valuestlid betwéen 
so thatthe use of: solutions of widely ‘different: concentrations becorties 
necessary. Measurements made with: azobenzene ‘show that: the: mole: 
cular: :extinction-coefficitnt, asdetéermined . by. the spectro+photometri¢ 
method employed; is independent of ‘the actual dilution the: sdlutions; 
and ‘that'the values obtained at. different concentrations ate in agreement 
with: Beer’sidaw. «The value: depends, :therefore;:only» onthe }nuniber 
of, molecules of solute’ through which ‘the light is passed, and no-dilution 
effect willbe observedif a compensation cell of solvent. is -interposed. 
in the arsenic-antimony-bismuth group the molecular extinction-coefficient 
incréasés with increase of the atomic weight of the element. The selective 
absorptiod: bythe bismuth is xplanation of this 
Critical, (Comptes, Rendus, 476, 
PP+1430-433, Heb..12, 4923.)-—-Application photographic methods -to 
of. critical opalescence and its variations with tem, 


method for comparing samples sea-water, glycerine, etc., with a 


expression: C= dee} «const. {CO Cotton-Mouton), constant, 
abs! tempip.a = ind: = density liquid); 
Langevin's' molecular. orientation: theory; is. not! confirmed for.any Ai; 
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Ginereases more, ite diminishing The. Havelock: law 
Ce = Havelock’s: constant. a,.function’ of, A, 
hitherto: tested: .20°-G., Aholdsi good: forall: temperatures. 
From: Langevin's: theory, (95) —1}:;-but this:is:not: confirmed exr 
2353. On the: Povfecting of: the the Use of X-Rays: Gs 
Gouy. .:(Coniptes! Rendus;..176.‘ pp, -807-808,': March | 1923.)-—It is 
well known) that: diffraction fixes'.a limit :to..the resolving: power. of a 
microscope, this limit) varying. in a: manner: inversely. with. the .wave- 
length A: of: the light: employed;. The:.author: now disensses the :possi+ 
bilities of: achieving’ the ideal case. where’ much ‘shorter waves, than 
ultra-violet (i.e, X-rays) are employed, weighing ‘the relative possibilities 
of constructing a! ‘‘:microscope ’’ to:deal with such short waves either» by 
the ‘of systems of “‘imirrors’’ or of The remarks,are 
_initerided merely to draw attention to the ;problem—not to indicate exact 
af the desired result. A. B. W. 
1886) The of Light, “(Washington 
Acad. Sci:, J...13, 69+90,. March 1923)—This’ paper contains the 
text of'the Annual Address (1923) to the Phil. Soc., Washington; and deals 
with problems involved in the measurement ofilight, this choice of subject 
being matte ‘because of a' certain degree of haziness prevailing:in general 
ideas: on the’subject.' Definitions and units are’ first considered; ‘and’ are 
followed by a discussion of standardsiof candle-power! with reference to 
the measurement of flux: The fundamental question of light evaluation 
is ‘then dealt with at length. | The limited significance of measurements 
is examined) the direct equality.of brightness: observations considered, and 
the ‘use .of ‘flicker photometry described.’ «The consistericy of ithe latter 
makes it ‘possible to establish: the characteristics of an observer;‘and: to 
predict what results: he will obtain in comparison with ah average observer: 
Misibility: curves: ‘are discussed, ‘but, ‘while: applications undoubtedly 
constitute ‘a valuable supplement to more: direct measurements, the 
situation will never be entirely satisfactory unless the values thus:calculated 
cah be checkedi:: If the standard: visibility curve be adjusted to make 
it! agree with the usual equality-of-brightness photometer as now, used 
for these measurements, flicker values can readily be brought into 
agreement’ by correcting 'to’a normal‘ slightly different from! the 
results! which that instrament would give when used by the average 
observer. If such’a solution for the fundamental problem of comparison 
of btightness can be obtained, and the black body is made‘to furnish a 
standard reference ere the system of assigning values to lights of 
every kind ‘will probably be in as satisfactory a condition ‘a as intrinsic 
a iculties of the ‘will ‘ever permit.” BVH. Ho. 
Raman and K. S, Rao. (Phil. Mag. 45. pp. 625-640, March, 1923.)— 
The problem ‘is dealt with theoretically and experimentally, ‘the 
being the general restilts: (1) The intensity'of the: light diffused in liquids. 
id not given by the Rayleigh law of scattering.’ The “‘ Theory of Fluctua- 
tions *” of density'developed by Einstein and Smoluchowski givesaquanti- 
tative ‘explanation’of the observed phenomena; ‘if account is taken of 
VOL, XXV1.—~a.— 1923, - 
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of liquids: [Abstract;:802 transversely 
by liquids general very imperfectly polarised this is more noticeable 
than ‘in the: case of the vapour of the same substance; ©This:is 
by the general character of the distribution in the liquids of the: molecules 
separately as regards position and orientation: (3) The intensity of.scatter- 
ing incredses'with the temperature in liquids.and becomes very large as 
the critical: point is approached. The polarisation of the scattered light 
tends at the same time to become more and more perfect: | (4) Experiment 
shows that the! state of polarisation’ of the scattered light is:a function 
of the wave-length of the incident light): and: this: indicatés thatthe 
observed optical ‘anisotropy: is probably connected: withthe! resonance 
frequencies of the molecules in different directions’and with the dispersive 
rties of the 5) the absolute determination of 
the Tight sca Constant 


(Comptes ‘Rendus, pp. 859-861, March '1923.)The author’shows 
that the theory of a’Alembert: in’ which it is Supposed tliat the eyé' focuses’ 
on the ‘plate "of crossing ‘of the’ red aid ‘violet rays, ‘gives. a much larger 
circle Confusion (from thé point'of view of actual Visibility)" 

‘focuses for' the focal light of maximum’ visibility.’ The 
rh) in the end regions of the Spectrum have a mucli lower Visibility than’ 
the ‘iniddle, so that a minimitim Confision re; 

ptoduced ‘by focusing’ in ‘the rays’ of the’ ‘yellow 
describes a physical experiment’ 


‘Comparison of the ‘Fechner’ Munson 
Sensation Value.’ E.Q. Adams, «(Optical Soc. of America, J, and»Rev:' 
Sci. Inst: 6. pp. 9324939; Nov:, 1922:)+-The atithor examines ‘the Fechner 
and’ the Munsell (or Stefanini) scales ‘in’ the light ‘of the newly-found 
relation’of Adams’ and Cobb contiecting sensation ‘and brightness.’ With: 
constant adaptation of the eye the functional relation between ——— 
tion s, an htness B, is s k) where k is a. constant dep 

the “thing equal to the brightness at 

ph is a maximum for the given state of wine | 
daptation of the eye is maintained constant is i 
elation between s and B assumes an infinite number of forms according ' 
ta. the walug .Many formule found empirically are. special, cases 
Plateau’s formulas. = k’B* where k’ is a constant andé¢ an exponent 
lying between 0 and 1, €.g. € = 4 giyes the Stefanini equation. on which, 
and ¢-—>0 Fechner law, All the equations are of such form i 
within’ the of validity: Shey. be the 
for the relation between s and B as for the relation between s and 
object ‘albedo,”’\(the brightness relative, to.that. of a. perfectly diffusely 
reflecting .surfave similarly illuminated). A; table..is given showing. the, 
relation between sensation and test-object albedo according to the various, 
seales and theories. From the corresponding curves it is seen that-all; 
the .othercurves lie within, those: for thej;Adams. and Cobb formula, 


Tepresenting the limiting cases of k -> 0, k tie, of constant.edaptation; 
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to>zero and infinite brightness. ja iobnstancy | or 
vatiation ‘in ‘the state iof adaptation during the measurements: any of the: 
telations could be obtained: experimentally, With the eye: adapted: to: 


thé ‘brightness corfesponding to the geométric mean’ of the albedos corre-' 


spotiding' «to the: ‘Munsell ‘scale numbers and: 9, thé-relation between. 
sensation and brightnéss agrees witht the’ Fechner scale ;'if-adapted to: 
the arithmetic: mean) of the same brightnesses the relation agrees: well 
with: the; Stefanini)equation: Also the Munsell scale agrees: fully as-welk 
the equation ‘of Adams: and Cobb ‘(for =: 4) as! with the Stefanini. 
equation: “In view of the marked dependence of subjective’ value on the: 


le 


358, Lnfluence ig, Acid, of Molybdates on, the 
Power of M alic ae ae g ey de Physiqué et le R ium, 
pp. 49-70, Feb., 1923.)—Malic acid is feebly levorotatory, but becomes 
mere; stro ly, ‘levorotatory under, the. influence. of: 
increasing; the proportion, of, molybdate. the. Jevorotati pie. through 
Fen the sign, is, reve: 


of. ‘analysing the data showed that, the maximum. 
due-to a.definite chemical compound, and. by making, up. a, solution to 
corresp¢ with, this, composition... a. crystalline. product, was isola ated. 
where, hitherto. only, syrups had been obtained. The. ¢ 
ammonium salt. the, +. 21120, 
has the: gomposition ae + 
The maximum levorotation is due to a salt containing 1 molecule 
of: molybdic to 2.of malic acid,, instead. of conversely, , Henderson 
isolated..the salts. +.8HgO, and: 
+5 The; ammonium. salt has: now... been: and. gave 
Indications, have. , ‘been’ Salts, ; with 
twice this.proportion of. MoQg);, 4NaQH instead of 
1359, Law of Magnetic. Collins. (Chem. 
197-200, March 29, ‘1923 )—The law i is advanced that “ 
of an. -electropo itive. element, when in ‘combination, fs th 
f half its atomic. atomig number} ‘and the rec of 
itive. volume.” | 


“1360. Light’ Phenomena. Taylor. 
(Optical Soc.’ of Atnerita, J.’ dnd’ Rev. Sci. Inst. 7.’ pp. ‘221+ 
)-Desctibes simple form “6f apparatus “for ‘démonstrating” the 
nomena in polarised light to a lecture audiente’ “Both polariser and 
yser, bf a'‘pile of ‘gldss ‘plates, thé niuttiber of ‘plates 
to ‘the strength of the Tight ‘source: 19.9% 


(Zeits: Physik, 12. 3'and 4. pp. 177183, 1022.)}-In the Welsbach mantle 
‘thoria is a typical transparent non-radiator, the ceria isea typical 
“weléctive radiator.’ The laws of such mixtures are simpler. 
"those of selective’ rédiatdrs' which ‘approximate to: black bodies) 


ts, 4..very, powerful maximum dextrorotation. 
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efficieticy.Wifli increasing, temperatiré:. “The greatest 
is secured by electric heating, 
Bho Spectral. Energy Sensitivity: ‘Photographie: Mabserials. 
L. A. L. Schoen, (Eastman Kodak, Co, Research Lab., 
Gomi; +166, Optical Soc. .of:; America; J, and..Rev.) Sci. Inst... 
pp. 213-217, March, '1923.)-+Most of the published data on. theisensitivity 
of photographic materials relate to visual evaluations of. radiant energy, 
that is, in terms, of light, :The present ipaper-deals_ with. the results. of 
energy méasuremenits, using :@ tungstei ribbon in a gas-filled. bulb,.as 
the -tadiation «sonrce; Hilger. quartz) monochromatic. illuminator .for 
the Mispersion, and a Hilger linear thermopile in conjunction’ with a Leeds 
and Northrup galvanometer. Tabulated results are given for the energy, — 
inertia and quanta Values fordifferént wave-lengths (A =. 400 ta 460i). 
‘The:energy. for a:y-of unity; and wave-length. of»400,. was [found toa be 
0+ 22 ietgs per. oni.) the exposure time in seconds toi give,unit density 
wasialso ‘unity: ‘also. made tothe relition ‘between the 
amount ‘of! energy ‘sizes; for these; tabulated 
1363.; “Action: of Peroxide’ om. Photographic. Gelatino-Stivey 
Halide Emulsions... S. E. Sheppard and E, Wightman. (Eastman 
‘Kodak: Co; ‘Res¢arch Lab. Comm. No, 158. » Frank; ‘Insti, Jw 196; pp. 837+ 
847, March, has’ been known. for Jong time that. both: the 
vapout and. the solution: of have ian’ action:on the photographic 
3 Plate:somewhat similar to that. of:light.» W,.J. Russell, in 1899, waa the 
first to\ogive any quantitative data concerning this action, The work 
Russell has since been substantiated, as well as elaborated; by.others, 
who have compared more in detail the action of HyQ, on the photographic 
‘plate, with that of light... A brief synopsis of this \ work is givems The 
object, of present investigation is to,compare,the action of HgQ, on 
the; photographie! emulsion with that.of light...There are two aspects 
to this, which may. be termed: macroscopic and microscopic, «In the-first, 
photographic density.D,, which is proportional, to, mass,of silver, deter- 
mined.as a function of conditions of exposure to peroxide.can, be measured, 
and) it can be ascertained if laws similar to photographic-light action 
obtain. «It :has- proposed: to, term the action of chemicals, such 
peroxide, the second, using. ‘' one-grain layera,’’ the 
relation, between, the: number. and size of. gtains made, developable by 
the: distribution of development nuclei. in: the, grains 
dust ibe determined, aa has recently been done by Syedberg for the action 
of light... The, present paper, deals only with) the. macroscopic side... It 
is found, that; the, sensitometric photographic. plates 
vexposed. to, HpQ::and developed ‘strikingly ‘similar, both for time. of 
exposures; time. of development, and,intensity, concentration. ; Charac- 
teristic. curves similar to.Hiand D curves were obtained, including a period 
Of. .A tentative-theory of, the action, of suggested. 
It is, supposed ithat the decomposition. of; peroxide. is. chemi-luminescent, 
Short | wave-length radiation being afforded at the surface of the silver 
halide grain, and particularly at photosensitive nuclei. It is hoped that 


the reaction may be used to. check the hypothesis that these nucleiegnsist 
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Noteon the: Shrinhiige of ‘Photographic: Films; Curtis. 


Soc. of America, };‘and ‘Rev. Sci.. Inst. 7. pp. 275-276, March, 
1923.)—The paper contains an account of the method of measuring film 
shrinkage and gives the results of these measurements. The method 
used ‘was to’ makea contact exposure of ‘a scale tuled in ‘the ‘metallic 
surface 'of thirror; After exposure the films were’ developed; ‘washed, 
and dried. The of the measurements showed ' that’ the 

‘was a variable quantity, the average value being’ about: 0: 65! pet cent; 
other values ‘tanged ‘from to 1:07 per cent. dependent upon the 
locality’ of the film.* ‘The effect of varying the development and drying 
‘is’ metitioned, and it is stated that the effect of using alcohol 
‘for rapid drying the ‘but ~ variation 
(Jones. (Eastman Kodak Co: Research Lab,,; Comm. 
160; ‘OpticalSoc,of America, J. and Rev. ‘Sci. Inst; 7.:pp. 231-242, 
Mareh; ‘1923.)—This paper’ describes the drawbacks of’ the Marten’s 
on photorheter ‘when used ‘for measuring high 
‘densgitiés, by the addition of supplementary densities, and 
a description of an instrument for measuring densities of high ae a | 
‘inchiding ‘those of process and X-ray materials. ‘The instrument) ‘which 
consists of a’ train’ of prisms and lenses, for the direct and comparison 
‘péaims; employs an adjustable sector diaphragm for the density measure-_ 
‘ments.«: tungsten lamp with a helical filament'is used for the 
light*source. Lummer-Brodhun’ photometric cube is ‘used for: the 
beam comparisons.”: The paper contains diagrammatic and photographic — 
illustrations of the and of X+ray 
‘Reciprocity Law. L. A. Jones. (Eastman Kodak Co. Research’ Lab., 
‘Comm. ‘No. 161. ‘Optical’ Soc. of America, and Rev: Sei,’ Inst: 7. 
‘pp. 305-319, April, 1923.)—-A brief account is given of existing methods 
and apparatus for varying ‘the intensity, time period or distance, in the 
case of ‘photographic sensitometers, and the disadvantages’ of each out- 
linéd, ° The essential requirements are enumerated, and an instrument 
described, ‘in which the time and light source intensity can’ be varied. 
‘For the time variation a special sector disc is used, but only one revolution 
‘is made,’ so that ‘errors ‘due to the intermittency; in ordinary ‘sector 
‘instruments, do not arise: The disc is driven’ by a’ synchonised,\“or 
controlled electric motor, an adjustable governor’ being’ fitted, “An 
électrically operated shutter in front of the lamp housé‘ switches’ on'‘and 
off the light’ at the correct moments, that the wheel ‘does not ‘expose 
‘after one revolution. Constructional details and illustrations “of 
‘the timing" and’ controlling devices are given, and an account is included 
‘of thé means whereby both low and high intensities of light can be provided 
Et is claimed that the illmmination values and the timing’ periods 
. (Bureau of Standards, Sci. Papers, No. 446. Bp: "265-280 
VOL. XXVI.—Aa.— 1923. 
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effect: of. temperature, of the: intensity, the 
radiation-stimulus, and of mechanical working of the material, onthe 
spectro-photoelectrical sensitivity of argentite. These data. were:found 
to:be quite-unlike those,for acanthite, another. form: of.AgeS.), Hence 
crystal structure has.a. effect on. spectro-phote electrical, sensi- 


sureau of Standards, Sci per, 
1 shift xin num "the reaction t wards t g 


{Japeinese! Journ; Physi and ppy41-48, 1922. In’: English.) — 
Study of.a new substance in mandarin orange peel, .A few mm.,thick- 
nessof a benzene solution of; ultra-violet Trays 


A3800. 
pp...691-693, March 5,. in, ‘saccharose,, § in. tartari 
sulphate,. uranium. nitrate, and calcium. fluoride, 
escence presents nitrogee bands and is therefore due to an -effuvinm in 
nitrogen or air. A.D. 


1374, “Magnetic Rotary Dispersion in't op, Havelock. 
Mag. 45. pp, 560-576, Match, 1923,)- between the 
dispersion of certain. gases and the dis ispersion ‘Of magnetic | eo 

regions free ‘from. absorption. Formule’ derived from a ‘sinip 
' molecule with one type of vibrator are sufficient for both’ Aidpedahonin 
in the visible spectrum for gases like H'and N. On ‘the other hand, the © 
case of oxygen, in which VA? decreases with ‘decreasing A, indicates ‘the 

necessity ‘of including the magnetic properties Of the moledule before a 
complete ‘theory can be formed. Omitting paramagn agnetic effécts, ex- 
‘pressions for the rotary dispersion are obtained for an, anisotropic static 
‘molecule, such as have been used for the ordinary dispersion of hydrogen. 
Two formule of this kind are compared with Sirks’ observations in the 
ultra-violet ; ‘the modification improves the agreement, ‘but Hot duffi- 
ciently. Similar conclusions are reached after a numerical study of 
‘the ‘Bohr molecule for hydrogen, “following Sommerfeld’s analysis of the 
_ ordinary and magnetic dispetsion. In all cases the adjustable constants 

_ for ordinary dispersion were found from gases’ at ordinary temperatures 
pressures, those for magrietic dispersion from ‘gases. at, high pressures 
desirable to have parallel sets of observations on the same gas under 


‘Jan.~Feb., 1923!)—-Draw ont a glass ‘tube 'to a1-'2 mm. bore; dip its 
point ‘in finely powdered sulphate of copper; put the tip in’ the ‘electric 
the’ tip’ melts‘into ‘a bead leave the bead in the arc ; suddenly 
linés ‘flash out ‘brilliantly and last for a considerable’ time. 
‘These linés'stand among the lines proper to’ the glass; which: are’ useful 
‘standards of reference Brilliant ‘effects' are’ obtained ‘with Zn, 
‘Cr, Mii RD; 1éss' well marked ‘with Fé, Ni, ‘Al,’ Hg ‘none with 
Pb; Wo in‘adeto-tungstate’ Of soda’ gh edt 
VOL, XXVI.—A.—1923. "Beat. 
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1373, Radiation and Maxwell's ‘Equations. GOW. 
‘Oéeen, (Ann: Physik, 69. 3. pp. 202-204, 
: equations have solutions, not exact, but approximating td the properties 

of Einstein's pin-hole’ radiation. In other words, they represent a mono- 
‘chromatic ‘tadiation from a point-source, the energy of ‘which’ radiation, 
up -to within a vanishing only within given 


ation 6763-2 x 10-7 cm., and the rise this with | increasing 
tefiperature. The refractive quotient of air and argon at five points 
etween'546 andl 67:63 are detetmined: ‘by: Michelson’s interferometer ; 
J Koch'sirise of the \dispersion curve for air the: infra-red due: to 
a defeétive” method. The’ formula’ yy) 1 holds’ good 
WGA trent 
“137 din. Rendus, 176. 
pp of previous work on* on, 
‘and’ hes ry {Abstracts 499 and 1197 (1923)}. Like ‘argon, 
| typton has two ‘spect, the one. electron, the other 
4137 tbs on. Spectra of the Cresols. F.W Kling: edt. 
Rens -676, 1923.) Tn continuan ce of 
and aniline [see, Abstract ‘and [Abstract 
ne (1 923)] The, same. difference is observed for cresol as for the 
substances, i in the absorption spectra. ‘when dissolved ‘hn, alcohol 
andi in hexane, . The method adopted was to use the Al spark. under ase 
and, gbserve ‘the. darkening produced. in the microphotometer. 
absorpti tion spectra of o-,and ‘m-cresol are practically identical. halide 
and, for o-cresol, and at A2796 and A2720 for 
-cresol,, fo. the two bands of phenol. These, bands are 
proximately , 1 displaced towards the red, compared with toluene ; 
intensity of ig nine p-Cresql has seven narrow 
ands Preven ‘AA2858 and 2644; compared with the o- and m-spectra 
is;displaced ‘70. A. U. towards the Many bands seem typical of 
e-compounds, and can be a criterion.. These seven bands 


Proxesol can, be divided into three groups ; : in each grou the differences 
‘wavenumber are, constant, and the a decreases. 


hen 
"1377. On the Combination Principle and a New Class of Bands nf 

(Zeits,4., Physik, 13. ljand.2, pp. 82-84, .1923.)—Rerently 
[see Abatract 901 (1923)} has indicated somejextremely important 
Sembination: relations in.a series of band spectra,., These results 
‘somewhat: extended, by the present author. and in part corrected, It.is 
also: shown provisionally that the (G}+-H); bands,:the doublet, which 
‘Heurlinger. derived may-be simply expressed by the,introduction of aterm 
fot which‘ai theoretical treatment based. on molecular precession. movement 
dhas already. been: d. Phys: 1923)... Hulthén has distingpished 
among the Hg, Mn, an bende trem. 
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different.:combination laws, but.these.are now shown to-belong:ta one 
group only... Different enumeration. is, therefore, proposed for certain: of 
1378. ‘Ulira- Violet Absomption of. Toluene _V. Henri 
and E. Walter... (Comptes Rendus, 176, pp. 746-748, March 12,.1923.)-— 
The absorption’ spectrum of the vapour/of toluene is composed, of a large 
number: of narrow, bands. of which the. authors have measured more than 
200,.. They are distributed between,,A =:2731.,and 2325, have, sharp 
edges on the ultra-violet, side and shade.off towards.the red,, The, band 
Sp of toluene is much, more, complicated, than that,of benzene. 
Th authors, give a formula which expresses.the law. ‘of 
al the: bands of toluene. which, have ot 

1399. Uliva: Violet Absorption Specira of Bewsoic Acid Three 
Oxybenzoic Acids. A. Castille and F. W. Klingstedt. (Comptes 
Rendus, 176, pp. 749-760,,March 12, 1923,)—-The authors have measured 
by. Victor Henri’s. method the: .ultrasviolet, coefficients/of absorption: of 
benzoic, acid. dissolved ‘im: hexane, tha; thres: 
solution: in) a mixture of hexane and ether. (1):The introduction 
COOH. group into the benzene nucleus causes a displacement of) the 
spectrum, towards the. red: of ‘about. 230..A., the coefficient, of absorption 
is increased about four times, and.a widening of the;benzene bands takes 
place. The. absorption spectrum of. benzoic acid shows. in a: first region 
three somewhat narrow bands.A : A = 2831 with coefficient of absorption 
€ = 860; B—.2760, = and C.— 2735, = 700; much 
further towards. the. ultra-violet. a: strong, wide. band. (for A:=.2310, 
€ = 5000,. There exists also probably a very strong band of € > 20;000 
in. the extreme ultra-violet. for A < 1936. (2). The introduction of an 
OH, into the benzoic acid nucleus in. the ortho or meta position causes.a 
strong: increase of the absorption, an. intense shifting,,of the spectrum 
towards. the red, and; a, widening,.of the narrow. bands,. ..(3): The..two 
ortho and meta derivatives present almost the. same spectrum of three 
bands,; (4)) The spectrum, of the para derivative is entirely different. 
It shows five,narrow. bands. between, 2828 and 2671, a, wide. and, very 
intense. band. for 2619, €)= 16,730, a 2100, 
wide band; in; the extreme, ultra-violet beyond. 1935. These charac- 
teristics,.are exhibited by an. absorption curve of benzoic acid, and, its 
three..derivatives: which is given. in the paper...The results, are similar 


Oliva: Violet Spectra of ‘and. of Vanilline. 

Steiner, (Comptes: Rendus,; 176::pps: 7444746, March 12, '.1923.)-- 
Investigation has been made of the absorption of veratrol, dimethylated 
derivative: of pyrocatechine, and: of: vanilline,, méthylated ether. of) di- 
oxybenzaldehyde. curve’ of absorption: of: veratrol is very similar 
to that! of pyrocatechine. » It shows a group: of three: narrow bands in 
the middle: ultra-violet about 2800.A.,; the third band distinctly less 
pronounced: than the others; and a fourth band, more intense and, wide 
in the ‘extreme: ultra-violet;,;' The. differences: of position of the three 
first bands in pyrocatechine and veratrol are very small and their coeffi: 
cients»of absorption are of the same order of: 

VOL, XXVI.—a.—1923. 20 
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100 Ay towarlls ‘the compared: with’ that of 
pyrocatechine, and itsiintensity is about’ twice as great. The fact which 
. ftom this comparison is the ‘small influence ‘exerted on ‘the ab- 
‘sorption by the introduction of two methyl groups into the molecule 
pyrocatechine. In the spectrum ‘of vanifline is found group of 
the ‘three first! narrow and slight bands of pyrocatechiné ‘and ‘veratrol 
but displaced towards the red about! 200 A., whilst’ the’ ifitensity of ab- 
sorption ‘is tripled. The’ wide’ band! in the extreme ultra-violet’ is also 
‘displaced towards the small wave-lengths and with a ‘doubled 
dient of absorption.’ new wide band in the middle’ ultra-violet 
is ‘also’ found which must’ be due to the action of the aldehyde ‘group 
‘With’ reference ‘to: 'this‘new ‘band, benzoic’ aldehyde ‘possesses in 
spectral region two-bands, one towards the great and the other towards 
the small wave-lengths. It is not yet possible to determine nhre rye 
the two that of vanilline corresponds, 
Infra-Red Absorption of Hydrogen Chlovide in -the Ripiow 
ati200° B. J. Spence and’C. Holley. (Optical Soc. of America, 
J. and“Rev; Sci. Inst: 7,’ pp. 169-178, Feb:; 1923.)+~-Measurements ‘were 
made at’ 291° and 200° with a grating spectrometer and‘a specially 
‘designed ‘radiometer of the Nicols type. The brass absorption cell was 
closed with mica'at'the top, and had a silver mirror at the bottom; so 
that the radiation from a Nernst glower ‘passed twice through the gas; 
the ‘cell ‘was cooled with liquid air. At ‘both temperatures there are 
two groups of fine absorption ‘bands; the envelope’ curves’ passing 
through ‘these maxima show two maxima at each’ temperature,one on 
éither side of the-central wave-length, where the absorption is a minimum, 
‘whith divides the two striated bands. The position of these-two’ maxima 
depends on’ the temperature; ‘and for the température ‘291° K. there 
‘is fairly good agreement as‘regards this position between the experi- 
‘mental results’ and Kemble’s theory [Abstract' 289 (1917))}. For 200° K. 
there is divergence, which may indicate that the theéry requires: modifi- 
cation ‘at low temperatures (the temperature ‘of liquefaction of HCI is 
190° K.), is, however; ‘difficult to fix ‘the pdsition of ‘the envelope 
‘curves; and the apparent ‘deviation from the theory at low temperatures 
‘maybe'due to'this. “Reiche’s theory’ [Abstract 1072 (1020)} indicates 
that‘at 201° K. the bands of maximum absorption should: be‘ the third 
‘bands'on either side of the centre, while at 200° K. they sHould be the 
‘second bands; “this agreés with experimetit.: No shift in’ ‘the ‘position 
Of thé fine with was observed, which is in agreement 
with theory, A. 


4882, Tesla: ‘Spectra.’ Part’ I. Hi. MeVieker, 
K. Marsh, and A! Stewart)! (Chem. Soc.,J)123. ppi642=654, 
‘March, 1023.)--The'luminescence emitted by vapours of organic compounds 
-when subjected ‘to a Tesla discharge was:examined with a quartz spectro- 
‘graph: The vapour: was made; to pass through a water-jacketed:icell, 
having’a quartz window, a central electrode, and: metal-foil for the other 
electrode. The cell was viewed .énd-on. Hilger type spectrograph 
‘was employed: Aniline gives a'short, continuous spectrum, and ‘benzene 
portion of the carbon spectrum; ‘both liquids being: examined at’ the 
-doiling-pointand: ‘atmospheric’ pressure.) On reducing; the:! pressure, 
‘benzene ‘gives: ‘of several thesame 
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internal ‘stricture, 98+712n where, equals 33;; 34, 
35... cand m equals 0; 1, 2, 8; 4 ‘On. comparing with the fluorescence 
spectrum of: benzene in. alcoholic solution, it is. found that,a shift of 19 
units towards.the ultra-violet of the makes it, iden- 
tical with the brighter parts of. the; Tesla..spectrum. The: banda, found 
_ for benzene agree within experimental error with Hartley’ s bands in the 
absorption . of benzene vapour,::\ Thus: the: ‘Tesla. luminescence spectrum 
is the emission spectrum corresponding to the Hartley absarption, spec+ 
trum effect demonstrated, for a, complex organi 
compound. The empirical formula employed) is: found. to give .wave- 
lengths! in the’ infra-red, agreement with, 
experimental Teenktsen} GR How lay’ Fins 
We MeMickes. de K, Marsh, (bid., 
820, paper. is .a: continuation. , referred 
to.in ‘thepreceding abstract, and deals, with.the changes. in,,the, Tesla 
spectrum) of. benzene ‘produced by. variations: of. pressure and tempera 
ture) more.,series, of, ;bands. are observed ata, pressure .of 
these: aresof a: different, type from those previously ,observed, 
These, bands are, much weaker, sharper of, the bands in, these 
fwo:.groups..seem. to, coincide: with...Henri’s »bands in the; absorption 
spectrum of benzene vapour [Abstract 1596 (1922)). A range of pres- 
suré from 1-6mm. to 20cm. was investigated ; increasing the pressure 
curtails:‘the' spectrum on the'short-wave-length side, ‘Spectra taWeh at 
‘15° and ‘at 150°! at constant pressure and also at constant volume were 
ito 1883. Relationship of the Sodium Are, First: Magnesium: Spark; and 
Second Aluminium Spark Spectva, E,»Fues,  (Zeits; £. Physik;:18:/ 4, 
pp: three spectra‘must: come from atoms having 
similar structure; the nuclear charge increasingly greater, and the 
excess. of positive: over riegative charge: increases 
quently the atom will be of smaller dimensions in the case of Alt++ than 
for Na... This contraction is calculated, and it is shown’ that if the'values 
of one of the! X-ray. terms of ‘the elements’is known, term for 
all three metals, then the spectrum of Mgt and Al* + can: be calculated 
from that of Asan example, the value of 1» 5S for: Al+ + is ‘calculated 
1384. Spark Higher and. E. Bloch. {Comptes 
Rendus, 176. pp. 833-835, March 10, short 
lines; as. usually produced belong to the arc and the, ‘Spark .spectrum 
respectively. It is possible to advance the process.one stage, and:so have 
long lines corresponding. to singly charged atoms and, short lines to atoms 
doubly charged, andi.so on. »:The,authors investigated, mercury 
between: 5000-and. 2200 A,U.): Ai drop of mercury: was. introduced: 
silica, tube,-which was exhausted.and then sealed. .The tube. was then 
subjected .to’ the: electrodeless; discharge... The. tube., was.,placed .in..an 
electric furnace, and. the, excitation; produced by, .a, strongly. eondensed 
oscillatory discharge from a transformer round.a few turns of wine, wound 
on: the tube...-The, short, spark, lines are found,.to be developed -most 
strongly. where.the field is strongest, and iat of the. arc;lines, 
VOL, XXVI.—A.—1923. 107 
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As the field ‘is increased, the spark lines move inwards towards the region 
©f lessintense field; and ‘other lines appeat at the periphery, and ‘in .turn 
trove in: These ‘last lines (“ E,”) are attributed to the doubly’ ionised 
_attoms'; the former to the singly ionised atoms Ej are given 
| of representative lines from the two types. 
Rendus, ‘176. pp. 676-679, March 5, 1923. )—In reply to a letter of Coster 
and v. Hevesy, doubting the correctness ‘of ‘attributing 1319°4, 1561-8 X 
celtium [Abstract ' 2086 (1922)).’ 

The ‘author admits’ a of 3x uriits 
tis values and the probable values of Be and a, for celtium, but ‘claims 
that itis within the éfrors of experiment: The possibility of the lines 
being due to higher order of another element is discussed ‘and dismissed. 
Improvements in ‘the ‘experimental arrangements: have led'‘to sharper 
lines, giving values Ba = = 1823 and a, = 1564, in better agreement with 
the probable values. A line 1373 X having the same‘ intensity ‘as Bs of 
ytterbium “is now obtained ‘(presumably B; of celtium).’ The ‘author 
reaffirms the presence of trace of celtium in’ the preparation’ discussed 


int er, and cluiins ‘the of the: ‘element 


(Zeits. \Physik;14. 2: pp. 169-172, 1923,)—-The intensity ratio for 


the firstlines,of the principal series has been found to be two, for the:case 


of absorption [see Abstract 229 (1914)]. It has now heen! found by :the 
_ author that the ratio of the intensities of the pairs of lines forming the 
sharp’ series,is also. two; in this case measured for emission.. A carbon 
arc. ‘was Aised; ‘the positive pole being hollowed out and NaCl introduced. 
Photographs were taken through a train of,three prisms, and the 
blackening estimated with a Hartmann microphotometer. ‘Rive doublets 

1387; Effect of on ind Moleculat 
of Hydrogen: Keussler. (Zeits, Physik, 14.°1..pp. 19-31, 
1923.)—-Measurements of the ionisation potential of the hydrogen mole- 
cule, together with theoretical considerations, make it probable that at 
the: lowest. degree of ionisation of hydrogen, a decomposition of the 
molecule into a normal H-atom, a H*+-ion, and an electron takes: place, 
If an impacted molecule possesses equal or greater energy than the sum 
of ‘the -dissociation and ionisation ‘work, then through the impact’ the 
molecule’ disintegrates into the above components, Experimental work 
of Franck [see Abstracts 23 and 673 (1923)] and Pauli on the ionisation 
Stages is quoted. The present investigation attacks the problem ‘by 
means of spectrum measurements’: Experimental details are’ given. 
It is found that the dissociation of hydrogen’ by electronic impact takes 
place''in“two' stages, of which the first is the activation of the molecule 
anid’ the’ second the disturbance occasioned prior to the ‘radiation’ of 
energy.’ “Disintegration can take place in both'a normal and an activated 
atom, when’ the energy which ‘a’ molecule’ contains before impact’ is 
sufficiently’ great. It is shown that the ‘distribution ‘of ‘the intensity 
dependent’ on the’ velocity of the electrons 'is very different as regards 
oH: 
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Series of Argon. W. M. Hicks, (Phil. Mag.'45. pp. 480-496, March, 
1923\)—-An extension of views put forward in: the “ Analysis of Spectra;’’ 
The “true ionisation and radiation, potentials are defined as the energy 
required when the molecule is already dissociated, or the atom brought 
to the “prepared ’’ state.’ For hydrogen, two séts of values are ‘found, 
the lower valuesbeing the “‘ true’: values; this means ‘that: the atoms 
must form a‘considerable part of the gas, and this. is confirmed by ‘Wood's 
observation that H ‘takes { second to form Hy.’ In the varé gases; the 
potentials found are too high: This'is to be attributed to the work neces- 
prepare'”. the atom.i’ The. discussion is simplified by the 
@ — @-© represents ‘a normal atom small dot 
“level,” a large dot-an electron, and the’ bar the aneleus, pres 
atom is then. while an: ionisedd atom 
potential, and'the prediction that the prepared atom has a long life, are 
confirmed by Kannenstine [see Abstract 1896 (1922)]. In neon, it is 
concluded: that: more than one stage of preparation for gases beyond 
hélium exist, ‘The'second set of potentials: are ascribed to ¢ 9@ 9), 
while the third: ‘potential da ‘be apes 

Argon. correction is lle the cot 3 
Bie the argument on the spectra observed in potential measurements 
(see Abstract 545 (1923)], the true ionisation potential of argon is deduced 
to.be 4-66-volts, and also the arc should die away in more Sha two steps. 

1389, Zeeman-Effect Of. the, Swen, Band. 3872. R. (Ann. 
ae Physique, 19. pp. 81-92, Jan—Feb., 1923.)—The effect of the magnetic 
field on the different lines in the band. i is not the same, and the lines can 
be grouped accordingly. The single lines are affected in the usual manner 
‘of band lines, a doublet. is formed whose separation. does, not follow 
simple law, but yet has a value eqnal, to the 
dv = 0:936.10-4.H, 

_ The pairs of lines forming groups A and B have real physical similarity ; 
on. the intensity of the field is increased the doublet runs together to form 
a single line. Previous work on \3141:8 in the second nitrogen positive 
group suggests that the cause lies in, the fine structure of the line. It 
is suggested that this phenomenon may have an explanation similar to 
that of the Paschen-Back effect. Some of the lines appear to obey’a law 
is also discussed. ACC. M. 


1390. Tutensity of Dorgelo.. ‘(Zeits., Physik, 
13. 3. pp. 206-210, 1923.)—A method of comparing the intensities of 
doublets,“ete., applied tothe doublet series of the alkalies,, Light from 
an arc fed with salts of the metals investigated passed through aiJens 
system, and was made to throw several:images on’the slit, of differing 
intensity .due to. the obliquity..of the. differing paths. The principle — 
employed was that exposure. to light: sources of equal intensity skould 
produce the: same blackening for equal exposures, provided. that: the 
wave-lengths of the light-sources are equal orvery Different 
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screens: ‘and’ the ‘spectrograms "produced: were measured with 
w'midrophotometer, way it was shown!that/in the sharp series 
of:sodium ‘and potassium ‘the intensity-ratio of the — of the 
doublets is 2, while it is: 
De Structure’ of Hy and E. Geddes. (Roy. ‘Soc.. Bains 
burgh, Proto pp: 37-42, 1922—1928,)—The doublet. separation 
the Bulmer’)tines should be constant and have the: value.0+365. em. 74, 
according, to: Sommerfeld.’ Paschen claims that) the ‘doublet :separation 
should increase from H, to Hy; and then remain constant. Some. experi- 
meénters have founda decrease, while Merton [see Abstract:.1282 .(1920)} 
has observed an increase. : ‘The author hag?measared the doublet separa: 
tion for H,*and H,; observing at different temperatures the light emitted 
from. the capillary ‘of a’ quartz" discharge tube, using an’ echelon grating; 
A slight decrease is observed, agreeing better with. ‘MeLenfian’s. obser- 
vations (see ‘Abstract 889 (1922)].' H, is seen triplet; itis suggested 
that ‘the thitd member ‘is line 
Theory of ina cal Asymmetrical Dipoles. 
WGordén and H. Kalimann. (Ann. Physik, 70: 2. pp. 121-128; 
Jan. 31, 1923,)—-Work infrated bands by Hettner' anti Heurlinger 
_ [Abstracts 1071 and 1073 (1920)]; and on the rise of th® specifie Heat 
Of solids ‘oVer the: Dulong Petit value, have led to the assumption ‘that 
oscillators: exist: in gases and” solids with an equation of motion of 


the’ form & + +10) the influence’ of PE being small. “Here 


hes fiiidametital frequency (humber of oscillations in’ 27 'séconds, . 


“ overtones” ‘Drip, etc.) also occurs the absorption “lines 
satelite to these overtones were observed by Hettner, and their 
_ fféquency Was fourid to agree with the quantum theory. C. Schaefer, 

onthe “other “hatid, finds that classical theory shows tio abnormality in 
thé Cites of absorption and’ dispersion for the overtones, Which is cor 


‘tary result ‘of ‘the’ quantum theory and to experiment: 


airthors ‘work out an’ €quation for the refractive index for a systeri of 
‘dipoles With ‘linear oscillations, by ‘studying the action'on it’of a plane 
wave, polarised linearly in the z axis; -only oné ‘charge’ of the dipole 
48 ‘Movable lin’ the “direction of thé x axis: The equation ‘shows 
‘the expected abniormillity ‘for’ == 29. Further consideration’ of the 
‘theory’ leads“ to the discovery of ‘an abnormality’ ‘it: is 


eats 


Cabrera, ‘(Comptes Rendus,. 176. pp. 740-741, March 
‘Ate given of a series of measurements of the K critical absorption: oe 
for the rare-earths La to Ta 7 in 
Internal Quantum Numbers: Compan Spectra. Ai 
feldy “Amn, ‘d> Physik, 70, 2) pp. 82-62, Jan! 18, 1923.)+-The author 
‘deals ‘with the modifications in “his»theory ‘[see Abstract 433 (1021) 
tieeessitated by Catalén's work on the spectra of'Mn and Cr’ {see “Abstract 
4248) The: internal quantum ‘number refers’ to ‘the ‘impulse 
“‘mbniént ofthe atom, and governs the ‘number of components ‘in a group, 
‘be doubléts,: ‘triplets, ‘ete. shown 
Li XXVI—a — 1923. | IVER 
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that: the »priricipal’ and: sharp) series:6f .Mn;consist' ‘of, sitnple triplets; 


is, expected; the diffuse .séries has, however, nine components: . 


p-terms: :are: threefold, the: d-terms. fivefold: This involves: giving ‘the 
internal quantum humbers 3)'2,'1, 0; instead of The b-term 
is: T«fold, ‘involving groups of 15 lines! ‘Similarly the new series) trated 
in. Cf involve alterations in the’thedty, which had been: based ‘muinly 
on the alkaline earths. Taking Mn and Cr into consideration, a new 
law ‘the numberof levels for the'terms 3) 
The! law! of “pert ‘of mfultiplicities, Which before 
applied the levels, is fiow’festrictéd to the numberof levéls begins 
ning from j = 0, Inthe case’ of Mn; the forbidden transfer 0-0 takes: 
place; “while Cr follows’ the ‘nile. The occurrence: ‘Of negative values ‘of 
‘explained ‘by’ vorisidering’ it as the ‘algebraic sum ‘of two numbets 
and ‘whith’ ‘réfer to the’ normal” and the® excited “atom respectively: 
The calculation of ‘paramagnétic’ moments ‘from thé! value of jy ily 
sidered,’ atid "the number of Bohr ‘magnetons for different atoms’ is 
pared’ with’ the ntimber ‘calculated’ on the’ assumption that ‘the’ 
(Zeit: Physik, 13. 6. pp. 351-367,’ 1923.)—This paper applies the results 
obtained» by: Kramers bstract 1312 (1928)}::to’ molecules containing ‘two 
Ai: Kratzer has considered molecular models: with the electron 
impulse;ih airy. direction, : ‘but Has not gone ‘into’ the! mechanical details: 
Ina moleoulewith two: atoms, wher’ the ‘electron’ impulse 
impulse, I == mh/27, lies ‘in the sathe plane as the diréction of the electron 
impulse and the line joining the nuclei ;: there is @ precession of the whole | 
molecule about the ‘impulseaxis; The' component ‘of the total impulse 
perpendicular to ‘the “line joining the: nuclei’ has’the same sign ‘as the 
corresponding component. of the electron’ impulse.:The infra-red bands 
are due) to: radiations ‘of: the: molecules, which depend on the vibrations 
of the xiuclei and: the rotation ofithe molecule, and-not on the configuration — 
of’ the electtons. ‘They can be ‘investigated: most ‘completely’ ini ‘com- 
pounds of -hydrogen with the. halogens,and* consist; accordance’ with 
the: theory, of two symmetrit¢al series of approximately equidistant: lines, — 
The! line» in ‘the: middle of :the /band is, however; ‘missing im each’ ‘case. 
Kratzer’s explanation of this fact is not very satisfactory; but’ the 
authors show that: ifthe total electron impulse moment: is yh/27;'and 
if the angle between this moment and the line joining the:nuclei is about — 
30°, this result follows. On other grounds the moment can be fixed as 
about $h/29; ‘préesuthably if this ‘value is: adopted the’ above angle will 
be different: The theory ‘is employed: ini thé consideration of the Stark — 
and’ Zeeman ‘phenomena ;» and considering new experiments by  H. 
Falkenhagen, and ‘by Frivold) O» Hassel, “which show that 
the dipole length; calculated: bythe ‘classical formula from the relation 
of the’ dielectric constant to the: temperatire; ‘is: considerably smaller 
than: the nuclear distance, the ‘authors: conclude :that in HCl, the 
electron orbits’ of the octet layer of:the:Clion ‘are considerably deformed 
by the presence of the: H nucleus, the .electron impulse’ moment being 
essentially different from that in) the free: halogen. 
applied to bands in the visible spectrum 
VOL, XXVI.—A.—1923, 
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be impulse moment: being different in the initial. and final state of the mole- 
formule iare: iobtained :which explain. the: coarser structure. The 


paper concludes with)a ‘consideration of the effect:.of a loose, coupling 
be explained. in this WEP. 
VEY 
"1396, ‘A ‘Determination of the Coefficient. of Reflection .of X-Rays for 
Calcite and Rock-Sak. .B,.Davis and.H.,M.,Terrill, (Phil.:Mag. 45; 
pp-.463~470, March, 1923.)—If an X-ray,,beam after reflection from.a 
erystal, surface falls upon a second surface maximym reflection is obtained. 
when thecrystal planes are parallel., Some reflection.is; however, observed. 
when, the second crystal is rocked through a. small angle on.each side of 


the, position of parallelism, and indicates not only reflection of, the rays,of 


wave-length A corresponding to A= 2d sin 0, but some energy of neighbouring 
wave-lengths is also. reflected... The amount of associated reflection, as 
indicated by the width of the rocking curves, depends.upon the nature of 
the crystal, perfection of its. crystajline surface, and'condition of its surface, 


and introduces difficulties in specifying the reflectivity of a crystal. 


_ W. L. Bragg [Abstract 1773 (1921)] and A. H. Compton [Abstract 
_ $08 (1947)) have both:defined a quantity called the coefficient of reflection, 
and have determined values: for different crystals, the former giving 
coefficient in terms of radians and the latter in terms, of degrees. 
Bragg, in defining his coefficient, makes allowance 
of the crystal and gives an integrated or average result depending 
on the nature of the crystal, but not on its state of perfection: .The 
authors propose to show that the value is not independent of the crystal 
surface, but depends upon the perfection of the crystal surface. |The 
method used depended upon reflection at two crystal surfaces and 
measurement of the radiation from the second crystal by means of 
an: ionisation chamber. Maximum. reflection was obtained when. the 
erystal planes were parallel, and curves of intensity, called rocking curves, 
wete,obtained when the second crystal was turned on each side of the 
parallel. position. . The second crystal could be moved aside to allow the 
beam from the first to be directly measured, and the ratio of the intensities 
was expressed as a percentage and taken as a measure of the reflecting 
power:of the second crystal.. .The authors show the coefficient as defined 
by Bragg can be: by measurement of 
Data are for experiments three pairs of calcite 
pair having internal flaws, one pair and 
pair being: unpolished. 
three pairs showed in stidith of 
rocking curves, and the act of polishing doubled the coefficient of reflection. 
_ Similar investigations with rock-salt. by Davis:and Stempel showed that 


polishing did not.have.a marked.effect on the reflectivity, but in general.a 
direct: comparison of the.reflection of rock-salt and: calcite cannot be:made, 


since the rocking curve.of rock-salt is low and wide, giving a high coefficient, 

and that for calcite high and narrow... The authors conclude that there 

is.no single quantity which can be used measure)of reflection, and to 

specify: completely the reflecting _power of a isubstance two constants 

are required; namely, the width of the reflected 
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Diffraction of X-Rays by  Smactic” Substances iM. de Broglie 
—The work of: Friedel {see Abstract. 1987 (1922)] has shown. that there 
exist. for matter, ‘between the amorphous and. the. crystalline, states, two 
possible ;;intermediate. states. the. state. ‘‘ rématique,’’ in: which 
molecules: are distributed, at: random, but: all have a.common. direction ; 

the state “‘ smectique,’’ in which. the molecules, having a common, direc- 
tion, are|in addition arranged in equidistant parallel layers. ‘‘ Cholesteric.’’ 

substances, which appear to form a third group, are only “ rématique ”’ 

substances subjected. to torsion, [Note.-The expressions rématique, 
sméctique, and cholesterique are proposed by. Friedel to describe aniso- 
tropic liquids.) If the above ideas are correct, then cholesteric and 
rematic substances will not.diffract X-rays, whereas smectic’ substances 
should: reflect X-rays. in a manner, similar to that by.a set. of;parallel 
atomic: planes ina crystal, investigation now described seeks to 
verify these deductions... A mixture. of oleate. of potassium, glycerine, 
and. water was found by Perrin and Wells.(Ann. de Physique,’ p. 69). to 
possess, smectic properties, the distance apart of the molecular layers 
being from 42 to.44 A.U; The authors now find by using K, radiation _ 
{1-541 and. 1-537.A.) of copper, a value of 43-5 A. in good agreement. with 


“$308. X-Ray Speciva, and the Syste of the 
Bohr and D. Coster. (Zeits. £. Physik, 12. 6. pp. 342-374, 1923.)—The 
paper is a continuation of previous work by, the authors [Bohr, Abstract 
1941 (1922); Coster, Abstract 12 (1923)]; and compares the experi- 
mental data more closely with the theory, particularly in connection 

with the relation between the X-ray spectra and the explanation of the 
periodic system. “New symbols are assigned to the electron layers in the 
atoms ;. the innermost layer being 1(1,1)K, and then follow 2(1,1)L, 
2(2,1)Lay, 2(2,2)Ly;, and so on outward ; these symbols replace K1,, Lg, 
Le, Ly,. etc... The. Roman, subscript. numbers indicate the subsidiary 
Jevels of the same level group, the symbols of the form (kj, 4g), where 
n, ky,.and kg are whole numbers, define the subsidiary levels more closely, 
_m being in each case the principal quantum number, while ‘the R's are 
‘subsidiary quantum numbers. One of the figures of the paper shows 
_the relation between the different lines of the X-ray spectrum and the 
_above system of levels, the level from which the electron comes, and that 
to which it falls, being in each case clearly indicated. Coster. has, shown 
can be represented as the. difference between two spectral terms 
‘and. T” ; these spectral terms, multiplied by h, can be regarded as the 
energy levels of an atom which is, brought out of its normal condition by 
the removal of an electron from an inner group, Tables are given showing 
: the values of T/R for-a large. number of elements, from U to Mg, for the 
different. levels; and also.the. values of .VT/R.. R is Rydberg’ s constant. 
Curves are then drawn’ with atomic numbers as abscisse and /T/R as 
-ordinates, which show that, although for the K lines the relation. is prac- 
‘tically a linearone, with no trace of the chemical periodic system, this 
is not the case for the other layers, which show more or less sharp irregu- 
larities, related to the: position ‘of the elements concerned in. the periodic 
~system. © In'the case of the rare earths, from cerium (N = 58) to lutetium 
VOL, XXVI—A.—1923. 
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levels’ inalteféd throughout, while extra electrons are’ added tothe 


level; so ‘that it gradually incréases from’ 6,6)6)to 8)8,8,8° electrons, the 
‘for Show" greatly diminished! upward slope, while 
those for the O levels are’ nearly horizontal ;' the explanation proposed is 
that the outer loops of the electron orbits:of these’ levels’lie’ outside the 
région of the four quantum electron orbits: (N: orbits), and that they are 
screenéd from the action of the nucleus by the electrons the inner layers, 
the éffettive charge inside them remaining constant throughout the group. 
For ‘other details’ relating to the spectra of the inert gases; to doublets 
whith depend’ on screening, and: those shower the original 
1399; the Phhotootecthie Spectra Rays, | 
R. ‘Ledrus,* (Comptes Rendus, pp! 883-3865, Feb, 6; 
Broglie (Abstracts 1076, 1076, 1078 (1921)] has‘shown that when’ X- 
radiation of' frequency vg strikes an atom, the speed’ vy of ‘an electron 
emitted’ from a’ centre of’ energy W is given by ‘the quantum’ ‘relation 
‘where mis ‘the mass of the electron, Platick’s con- 
Statit, aiid.» the frequency which corresponds to W by the‘relation W = hy. 
Bynieans suitable ‘magnetic field thé electrons ca deviated in 
circular orbits and’a ‘velocity spectrum’ obtained on a photographic plate. 
‘The author has developed a method of increasing the dispersion’ in such 
a,spectrogram. and p denote the. the, radius 


(1) it is Observed that the dispérsion is 
vf ‘the electronic emission by means of 4n X-radiation of which the frequenc 
¥% “is only slightly ‘than the ftéquency’ cortesponding to 
cetitres under consideration adjusting the magnetic field ‘to place 
the’ region’ studied towards that of which: 
to large valves Of p. 
‘These Observations are verified experimentally: “AB. W 
= 1400. Ray Absorption of Carbon, Ht and 
A. R. Olson, E. Dershem ahd H.'H. Storch. (Phys. Rev. 21. pp. 30-37, 
fan. 1923.)—Aurén [Abstract 439 ( 1919)}, ‘using non-homogeneous X-rays, 
found a large discrepancy between the absorption coefficients of graphi 


and carbon i in organic combination.’ ‘If this difference were real, aliphatic 
a ad. aromatic carbon. should differ from ‘each other betause of the differ- 
ence of bonding. “The authors have thvestigated this point with radiation 
“of waVe-length less than: 1-0'A) and found that the absorption coeffi- 
‘cierits of aliphatic aromatic and graphite carbon are the same.) ‘The results 
‘obtained both for carbon and for oxygen ‘corroborate those ‘already pub- 

measured fot X-rays of wave-lengths ranging»from to 0-98 The- 
‘variation ‘with wave-length was 
VOL, XXVI.—a.— 1923. 
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BAS where! for water): benzene, 
xylene, mesitylene; heptane, and ‘cycloliexano!l the values’ for Avate’ 3-5; 
21 21-5, and 20> respectively, and ‘those for B aré 
85+3,) 98-8) 87-3) and 121-0 respectively, These 
values give! the: coefficients’ for” a ‘gram each liquid’ 
1401. Development of X-Ray Phologya ps and the Use of Strengthening 
E. Schlechter: (Phys. Zeits! Bp. 29-96, Jan. 16,1929. 
The' first part of the’ paper deals' with the‘action of different dev 
reagents’ on Variots types of plate} the second ‘part treats of the" 
of sheets of metal foil in increasing the’ blackening for ‘a given expos 
This ‘increase takes’ place ‘wWhethet the’ X+rays pass the to 
thé ‘photographie”plate, or first through thé plate’ dnd then ‘through the 
foil certain cases the first method gives the’best result and in others 
thé setond:) "The foils" made of an’ alloy containing tungsten; and ‘the 
extra blackening prodiced is to absorption of X-rays by the'tungsten; 
which converts their energy into that of fluorescent light. The effects of 
varying the wave-léngth of the X-rays by usitig the K-rays of different 
élemerits, atid’of varying the time of exposure, were studied. The telations 
are complicated, as the increase in blackening is not proportional to the 
time of exposure ; but by making use of Schwarzschild’s law of blackening 
the author succeeds in bringing ivf into with the experi- 
‘1402. Images. with Fermi. We Cimento, 
pp: 63-68, Jan,—Feb.,: work.on the.lines of Gouy’s 
‘Suggestion [Abstract 201 (1916)] for monochromatic images by 
1403, Variation of the Intensity of Reflected X-Radiation, w the 
perature ‘of the Crystal.. 1, Backhurst. (Roy. Soc., Proc. 102. pp. 340— 
353, Dec. 1, 1922.)—The work of W. H. Bragg [see Abstract 1840 (1914)] 
is extended:to,,a) variety of ctystals and, higher temperatures. General 
agreement only is found with) the theories of Darwin:and Debye.,;; Alms 
minium.—A. very marked. decrease. in intensity ;was. observed with wise 
of temperature and fair agreement with Debye’s theory obtained .for 
the (100) and (222) spectra. Carborundum.—No deterioration of the 
crystal was observedup to 960°C.: The’ dec¥easé in intensity withi rise 
of temperature was much greater for the higher order spectra and different 
curves were obtainéd for the K, (333) dnd: K,' (838) spectra: + Graphite 
for the cleavage ‘plane reflection was it possible to*obtain a definite 
temperature-intensity clirve, ‘and for the direction’ perpendicular to this 
plane’ an ‘unusually high’ ‘coefficient of expansion “was: measufed. 
Didmond:—No decrease in intensity was found that could be measured 
with certainty... Ruby and Sapphire —An dnomalous effect was: observed 
since the decrease of )intensity of the (111) spectra was greater than that 
of the (222):' It is: pointed out that this may be: completely explained 
by assuming that the atoms of the ‘aluminium: contact 
Optical Properties of X-Rays oft Bang Wave-Length. \Holweck, 
{Comptes Reridus,:176. pp: 570-573, Feb. 
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ments prove conclusively: that it is possible to obtain. 


-_ of a: slit using X-rays at less than 265 volts, and that it is possible to obtain 
a direct measure of the wave-length of the rays in a manner similar to that 
when ordinary..luminous: radiation ‘is employed. ‘Similar experiments. 


were made | to examine the, reflection of X-rays from polished metal 


faces, A rapid decrease in reflecting power was noted asthe wave-length 
A 


Blect.,; Bull. 
, 43-54, Feb.,, 1923.)—-The. paper deals in: the. first place with the rela- 
ions between X-ray spectra and the high-tension voltage supply generating 
the X-rays. . The advantages of, continuous. high-tension. current, are 
pointed out and.methods of production by means of rectified, high tension 
a,c. are.described, Details are given of a generator developing a constant 
potential of 250,000 volts.. The best forms of X-ray. tube and. means of 
protection. against X-rays, are.discussed, the. paper. with, a 


Bull. 2. pp. 531-580, Dec.,.1922,)—This gives. a, general 


of the of and construction at 
1407. On the Radio-Activity of Certain Springs in 
dtid _Michailesco. .(Comptes! Rendus, 175. pp. 1054-1056, Nov! 27, 
1922:)—-The springs ‘were situated in the neighbourhood of Orsova. ' The 


water of each spring showed great variation in its emanation content — 


from day to day. The emanation content of one spring also differed 
greatly from that of another. The most radio-active water contained 
and the Jeast active 0- 

1408. Distribution Path- of cutis (Comptes 
176. pp: 434-437, Feb. 12; 1923.)—-Photographic method employed 


the ‘A. D. 


“1409. Ons R. Wilson, “(Cambridge Phil, 
‘Proc. opp. 405-409, ..Feb:; 8, 1923.)—Stereoscopic pictures of 
a-ray tracks were obtained by the cloud method. ‘The pictures repro- 
duced in: the paper were obtained by spreading a small quantity of thorium 
oxide along a narrow:strip across the middle of the floor of the cloud chamber 
and covering the oxide: with black paper: From time to time an emana- 
tion atom ejects an a-particle, and: within a small fraction of a second:an 


a-particle is in turn ejected by the resulting Th-A atom. These events | 


are shown ‘in the reproduced photographs. Slow speed. £: particles «(also 


termed fast’ 5-rays) appear as prominences on the a-ray tracks, © They 


seem in general to be emitted nearly at right angles to the a-tay tracks, 
In mone of the photographs do any $-rays appear on the last; 2¢m. of 
the a-ray tracks. If it be supposed that the range of §-rays is proportional 
to the ‘cube of their velocity as in the casé of a-rays, and ‘that: the'veldcity 
of the «particle is (proportional to the velocity of the a-partile fects 
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it, then the maximum range of the $-particle (which is about 0-5 mm: 


* at 5 cm. from the end of the a-ray track). will only be about 0-1. mm, 


at 1 cm. from the end. A sharply defined a-ray track has generally a 
radius of about this magnitude so that near the end of the a-ray track the 
d-ray would not project beyond the general cloud track. 

‘The separation of the positive, and: the ‘negative a-ray cloud ‘tracks 
in »the photographs reproduced: are; ;sufficiently nearly. resolvable. into 
their separate drops to suggest that. itimay be possible to apply. the cloud: 
method ‘to: the:direct determination: of: the: ionisation: along.the pathi of 
an a-ray,.. Another problem. to: which the, method ‘may be. applicable 
is the determination of: mobilities, of the: ‘separa~ 


14100 of Alpha-Partcles from Polonisom in. Various Gases. 


rangeof the a-particles was: determined by the: Wiletin say. track 
(Abstract: 1544 which: are summarised in the follow- 


‘Absorbing Body. _ Polonium.. age’s P 


Nitroge n. 
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bon. dioxide 1:49. “BL |. 2-36 


The Ditonating Action’ of ais H. (Roy. 


‘Dublin 17. pp: \93+95, Deci; 1922.)-4It has been shown: by 
‘Henderson [Abstract 2100 (1922)} that a-particles are ‘capable of causing 


the: detonation of iodide of :nitrogen.'’From a series ‘of ‘observations 


described. in the present paper it is concluded ‘that’ the average number 


‘of particles per explosion is independent of the concentration (4. é. the 
number of’ a-patticles striking a‘ unit’ area ‘of ‘the salt per’ second),’ ‘Also 
thatthe detonatirig’ éfficiericy’ a-particles ‘decreases with ‘decrease 

vélocity. When’ fulmifate of mercuty, silver azide, ‘dynamite,’ ‘nitro- 
glycerine, and potassium picrate were subjec ected to a-ray ese. 9 


the test8 amounted to about 1012; which ‘would ‘have caused’ yh 
détonations in’ iodide Sf ‘nitrogen. ‘The chance’ of ‘an ue the 
above salts due’ to’ bombardment is ‘therefore and 


‘no détonation occurred. The total nuinber’ of a-particles 


e 
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Physical Quantities; BE. Klopsteg'and W. H. Stannard. (Optical 
Soc;' of America, J. and Rev. Sci. Inst; pp. 179-186, Feb., 1098.) 2A) 
helix’ of thermostatic metal; consisting of a lamina of brass and one of 
invar, welded together; carried an electric contact'on the end lever; 
wherean iron ‘armature was attached; which, ‘beirig pulled down by an’ 
eléctromagnet as soon as contact was made, held the two contact pieces’ 
firmly together. A rotating interrupter in the same circuit, which also 
includedthe heater and was fed from the lighting mains; ‘broke ‘the circuit 
ache so that the magnet: ceased to pull down the armature, ‘and’ 
_ the thermally: controlled ‘contact could: separate without: any spark, if 
the temperature’of the bath under control had ‘risen enough to'make this 
necessary... Sparking'of the mechanically driven interrupter was diminished: 
by means. of a condenser,’shunted across the break. The: second member 
of the thermally controlled contact can be made in the form of a rotating. 
cylinder; which makes the arrangement. self-cleaning. _ A thermostat 
consttucted in this way for works sé Was operated in a 5-litre bath, at 
about 100° C., during a period of ten consecutive days, except one Sunday ; 
during this time ‘the apparatus received no attention whatever, and Tan 


eight hours a. day, the temperature remaining within 0-05°°C: of the . 


average value and with few ex eptions within 0-03°C. When the bath 
was suddenly cooled the regulator brought it back to the correct pad 


in @ very short The met can be to other forms. 


Gaia. A'New he the of Thermostats 
J.J, Beaver. (Indust, and Eng. Chem. 1 15. pp. 369-361, April, 1923.) 
electrical thermo-regulator capable of maintaining water or oil thermostats 
of capacities between 10 and 300 litres constant to within 0-001° C. ove 
petiods of months is described, The regulator is of the customaty mereur 
contact type, a very small current being maintained across the contact 
and amplified by means of a vacuum tube sufficiently to actuate a magnetic 
relay or other current-controlling device. For baths of 30 litres or more 
relay points should. preferably. not contact! miore 
frequently than twice iper second... For ‘smaller baths. the: period should. 
be shorter. »\Details-of a device whereby ‘this may be effected andi which 
eliminates sparking and .back-lash, at, the mercury contact and excessive 


1414, "Radiometer, Edith, Binstein, “(ann 69... 


pp. 241-254, Nov,..30, ,1922,) +-Revised . theory, tracing; the: 
thermal. currents,:. Electrical. analogies. of, equanions 


1415. ‘Measurements with. the Binthouen 
and E Wells. (Phil,,Mag..45. pp. 582-560, March, 1923.)-- 


conducting temperature measurements in ,a \gasrengine. cylinder by, 
a platinum resistance thermometer,a_ discussion, is, given, of, 
itions affecting the temperature lag. The procedure adopted. 
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consisted ‘in maintaining steady temperatures of different intensities.in 
different regions of a vertical silica tube of which the: upper part is wound 
with an electrical resistance heater and the lower part is enclosed, in, a 
box through ‘which’ water can be: circulated, The. thermometer, 
 teciprocated ‘axially through’ these ‘regions: to) obtain: 
‘variations: of temperature; and: the rate of variation ,of..temperature 
is obtained by the frequency of movement: of the thermometer. :' The 
resistance: thermometer :used ‘consisted.of a fine platinum wire which 
bridges! two carrying wires, while a shorter length’ of, the same.type of 
-wireconnects a ‘farther two leads td serve as’ compensating circuit, 
‘The four leads are rigidly joined ‘at each end to/4 frame connected with 
the»oscillating mechanism.) Wheatstone bridge is ‘arranged in. which 
‘two aris are coinposed of the resistance wire and compensating circuit 
‘and the other two of. adjusted resistances. .An:Einthoven igalvanometer 
is connected between the two: middle points of the four arms, The, gal- 
vanometer: readings ‘are> registered: on a, photographic .plate: which 
allowed ‘to fall so‘as to include two:cycles of oscillation.,: The,curves 
are compared with the readings given ‘by the galvanometer when the 
thermometer is at rest»in the ‘different temperature :zones;: The; dis- 
crepancy ‘between the curves. taken at speed: and the stationary:,tem: 
perature: distribution curves is termed the’ temperature lag, and.is taken 
as a méasire of the ability of the thermometer to follow the temperature 
changes. Measurements are made with different thicknesses,of, wire, 
different temperature ranges, and different. speeds of escillation; 
ratio-of temperature lag to temperature range is plotted. for different 
conditions,, Tt is. concluded that, at, atmospheric pressure, and, with 
comparatively quiescent air, the’ platinum: resistance. thermometer. is 
not ‘capable of following with sufficient accuracy. temperature: changes 
which take place with the rapidity which obtains in a.gas-engine cycle. 
It is ‘anticipated, however, in further :experiments)at presént in progress, 
that the ‘cofiditions ‘obtdining in the'gas-engine are muchimore 
favourable. to thermometry, account, both, of, 


| current, ‘and since the cross-section of the rie was smallest ‘at ‘the 
melting was localised ‘at’ this ‘point.’ The’ 3660 Ap. 
for: ‘tungsten, and 2840 + 40° for 
‘Specific’ Heat’ of Silicon, and of silicon at 
Temperatures. Magnus. °(Ann.’ Physik, 70.4. ‘pp. "903-331, 
Fy 22° “ieasutéments appear to exist on’ the specific heat 
ny licon and carborundum at high temperatures, and further the old 

values for diamond and graphite obtained by H, F. Weber.in 1875,dq not 
to. have the. necessary acouracy. \ The. method now. employe 

the -author .is that previously used, (Abstract, 208, (191 def 
measuring the temperature a lock p 
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| M. Pirani and H. Alterthum. (Zeits. Elektrochem. 29. pp. 5-8, | 
Jan.-1, 1923.)—-The melting-points of tungsten’ and molybdenum: were 
| determined, using’a 7-mm. thick rod, pierced by a hole at right angles ‘to 
the long axis. This hole’was used as the “black body ”’ for the ‘purpose 
of measurement, which was affected | a Holborn-Kurlbaum | 
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inside a double-walled vacuum vessel and that of a large:mass of water 


surrounding the vacuum vessel. The temperature difference was measured 
by means of a thermopile of 50 copper-constantan: junctions, and’ by 
employing Diesselhorst’s compensator a p.d. of 107? | volt could » be 


measured, and this corresponded to 1/20,000° C:. The large copper block . 


served as the calorimeter into which the hot substance was placed. The 
results of the investigation are collected in tables, and are divided. under 
three’ heads, #.e, (1) Observations with the empty) containing. vessels ; 
(2) observations with a -water-filled vessel for, calibration purposes ; 
(3) observations with the desired materials. An interpolation formula 
giving the heat yielded by the substance in cooling from the initial tempera- 
ture to'0° C. is obtained, the constants being calculated by the method of 
least squares. The graphite and silica were carefully examined for 
impurity, but the: carborundum was not analysed. \Many experiments 
were made on graphite, using two different ovens for heating purposes 
and two methods of measuring the temperatures in order to ascertain: if 
concordant results could be obtained. A formula with 5 constants fitted 
‘the results’ very closely. «In the case of Si, whose sp: heat changes less 
in the temperature interval used, 3 constants were found to be sufficient, 
but 5 were again necessary in the case of carborundum. The results; for 
graphite are compared critically with those of Weber and the differences 
attributed to errors in his thermometers, and to the heating effect of the 
absorption of water by graphite, which, however; was: by: 
author and found to be'small, | 

For a theoretical discussion of the which given. in the, 
part of ‘the paper, it is necessary to calculate the sp. heat at constant 
volume.’ This requires.a knowledge of the density, coefficient of expansion, 
and compressibility of the materials. These quantities are known for 
C and Si, but the coefficient of ‘expansion for carborundum had to be 
obtained. This was determined carefully by the pyknometer method 
and found to be 2°9 x 1076 and: the density 3-211. To find C, from 
Cp the’ approximate expression Cy — is used! where 
AS  9a®M/CpKp and T = abs. temp., a = co-efft. of ‘expansion, 
‘m=atomic or molecular weight, K = compressibility, p = density. 
The values of C, thus obtained are expressed in Debye’s ‘emperatur 
functions, and it is found that for diamond and silicon-carbide only one 
value for the. characteristic temperature @ is required, but for graphite 
a formula for 2 values of 9 must be used. This is accounted for by the 
_ arrangement of the atoms in the crystal. In the case of Si, when ae 
_ the correction from C, to C, the compressibility worked out at 0-42 x 10-1 


_ dyne>} om., while Richards’ value was only 0-16 x 10-12, Graphs are 
given of the specific heats of diamond and graphite, and these are seen — 


to coincide from 700°C. onwards. This is in agreement with Weber’s 
suggestion that the difference in the specific heats of the two forms of 
carbon should vanish at a red heat,.The Kopp-Neumann rule is discussed 
in connection with carborundum, and the rather. une xpected results are 
to of diferent kinds of in the, lattice. 
4 

and the Adiabatic Curve of the Liquid-Vapour Mixture. G. Bruhat and 
_A. Delaygue. (J. de Physique et le Radium, 4: pp. 1-10, Jan., 1923:)— 
It is known that the specific héat m’ of the ‘saturated 
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bodies shows two ‘points: of inversion ; at low ‘temperatures and negr the 
critical: ‘point is negative; while inthe interval between these ‘two’ 
points:miis positive. Thé inversion points! have been recently.observed 
[Abstract 1650 (1922)] by the: present: authors in the case of benzene) by 
the sttidy of: its Condensation: by: expansion of compression in ia‘Cailletet 
apparatus. . Thermodynamic formule allow the calculation ofthe various 
calorimetri¢:constants of a fluid) when’ thé characteristic:‘equation is known 
and'a|particular value of one of them for each temperature. ‘The law of 
corresponding’ states’ is) not sufficiently .exact! for application: to\'every 
substance. For benzene it gives: values‘of temperatures: of inversion of 
155° ‘and in agréémenht with experimental new 
characteristic equation has therefore been, developed which has 


benzene: are p, atmospheres, 56}\-5° .abs.,..v, = 3-284 
Values are: thos obtained for the specific heat C of the vapour,iand 
form’ that of the saturated vapour. The variation of,.m’: with. the. 
temperature jis given in: tables .and)in a curve.,: The upper, point of 
inversion is; obtained from this curve.as.264°,,in good agreement with 
the experimental. value 258°, The method just given. appears unsuitable 
for the. calculation of the. lower point inversion... This is evidently. 
dueto the imperfection of the characteristic equation. order tocalculate 
this the equation, m’ =m — L{T is:taken as the starting-point. 
Hence’ = dL — LT where L’, is the) total, heat, of vaporisation., 
In order to calculate dL’/dT an empirical formula due to Regnault is, used, 
viz. L’ = 109) + 0; 244207, 0- 00013157,» Also, L? =, 
Hence, ‘m’. = 0-31609 — 42(561: 5 — T)/T — 0-000263T. | This gives ‘a 
lower inversion point 121°, in excellent accord with the experimental value 
122°) ‘The caloulated values of the specific heat of the saturated Vapour 
of benzené are then employed for the numerical calculation of the variation 
of the entropy of the saturated vapour’ of this substance) between ordinary: 
and the: ‘S of the: liquid: being: 


| ‘obtained from a combination of ‘the equation S [wan and. the last 


equation, above... ‘Temperature-entropy. diagrams then, constructed, 
and, these, in conjunction. with, the. tables f. Xoung,. permit the 
construction...of, adiabatics. of. the, Jiquid-vapour mixture in 
The Specific Heats’ of Nitrousand Oxides. 
Partington and W. G. Shilling. (Phil. Mag. 45. pp. 416-430, March. 
1923.)—-Correct values of these specific heats are ef special interest from 
the, point of view of the. ‘Lewis-Langm uir theory. This is cularly, 
the case with since this a an. external structure, 
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iwith> that»of:COQs,. Results previdusly obtained vary. 

80. The ‘method employed is similar to that:describéed inia 
former ‘paper and 1659 (1014) with one: or two 
modifications,» and consists: in :determining ‘the ‘relative: velocities! of 
sound:insthe gas and im dry air:under the same conditions. use 
of dry air; ‘free from carbon dioxide; is: shown to:be necessary. . It is:also 
shown that'it:is necessary ‘to eliminate: the effect of the tube:itself: on 
thervslocity of sound:in the gas: contaified in it.i: Employing Berthelot’s 
equation of staté as: the! basis of calculation {see ‘Abstract: 1157 (1922)} 
therfoHowing» results:> were obtained Nitrous :oxide: ‘at 
Cy = B- 7985 Cy be! 697687) «CofC, = 8025, Nitric oxide at: 726°C, 
Cy 6+ 990); Cys 41998) fC, = 
1420. Reduction of Vapour Presswer tue 40, Solution of, Certain. Metallic 
Salts in Water at0° C. Dieterici, (Ann. d. 70. 8. pp. 617-621, 
April 20, 1923,)—In téntiniation of Previctis Work Abstracts 818 (1898) 


and 843 (1899)], the author has determined the, respective yapour pressures 
of aqueous solutions of cadmium sulphate, chloride and nitrate, zinc 


sulphate and nitra sulphate) chloride, the 
compared with the respective vepem pressures of equally concentrated . 
aqueous’ solutions Of non-electrolytes, viz. sugar’ and urea, The results 
itidicate that the respective vapour ‘pressures ‘of ‘the’ dilute ‘solutions’ of 
sulphates} up to about 2N, ate greater than the respective vapour pressures 
of ‘the ‘¢orresponding solutidns.,:' The vapour pressures of 
the solution of electrolyteand norelectrolyté dre équal at a concentration 
about equal to 2N: Above ‘this concentration; the diminution’ of pressure 
is greater in the case of the électrolyticsolution. The behaviour of solutions 
maghesitim’sulphate is similar, but in ‘this case’ the range of concentra- 
tions exhibiting abnormal values ‘of’ vapour pressure: is “smaller. 
behaviour of solutions of nitrates\is normal,:the vapour: pressures being in 
all cases Considerably lower: than the corresponding value for the solation 
of non<electrolyte..:' A’ similar''result holds ‘in the case of the solutions of 
ohloridés, ‘butthe reduction of not'so great as.in 
sulev Laine add dtiw fe ion ni STS taiog towel 
Distribution Temperature, in) Heating ‘Bosch, 
(Schweiz, lektrot.:Verein; 193-202, 
paper aiter.seme preliminary remarks concerning influence of, the,war 
in causing numerous changes in methods of heating and in the origination | 
of new methods, discusses the electrical generation of heat. Fourier’s 
equations for the conduction of heat ina plate are employed to determine 
bs distribution of temperature in four cases, i.e. when (1) heat is taken 
‘oth ‘surfaces ; heat is given off at’ both! ‘Surfaces’; (8) ‘heat’ is 
en lip at one surface and given ott at’ (4) when the flow 
(3) is teversed as regards the’ two ‘surfaces!’ The transcendental 
ons involved are solved graphically. One ¢xample of plate 20 tm: 
oc, side wet as at 420°C., the other side being initially 


HH?’ Piatt. (Phil. Mag.’ 4b: “pp! 4142415, “Marchi, was 
Pairboutne: Abstract’ 2110°(1023)] that te 
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vessels; open: at both ends, owhose dimensions are ‘smaller ‘than the:free 
path of many ‘of the molecules of the»gas: employed, might’ be! expected 
to cause ‘an’ appreciable flow’ of gas emerging from the larger ‘end ‘of ‘the 
vessel,!. Fairbourne proposed to mount a small) vate: within )or:below 
this opening for the detection of this flow. It is pointed out that the 
corresponding ‘réaction: against’the vessel itself opposite:in direttion to 
the gas. flow:might be nsed ‘inorder to detect the movement in question. 
scouldbe done by perforating’a\ thin plate with a-large number of 
tapered ‘apertures’ pointing in opposite directions ‘om theotwo! sides :of 
the plate Ifthe plate’ is then pivoted its middle point; and sus- 
pended gas-filled: vessel in which the pressure’ is gradually redaced, 
it: should start rotating when the:molecular' paths have grown in length 
until the'selective action ‘becomes!appreciable: Obviously this: apparatus 
is capable: ‘of far greater delicacy’ than'the’ one originally 
Disivibatiokof Molecules inaGaseous Mass; 3, Haag: (Comptes 
pp. 8724376, giveno forthe 
distribution, having regard! to’ the size of molecules ; application to 
Vapour: Pure Born} (Ann. d. Physil, 
69.:6) pp:473+504) Dec:19, 1922.)-In argon freed from N'and O by passing 
over mejted calcium, vapour-pressure) cutve agrées: with ‘Nernst’s 
approximative formula! The Crommelin’s*\data are 
explained. The true chemical constant agrees fairly with the Stern- 
oe theory, but with ‘a divergence in the ‘same sense as that of 


our. pressur ulat 


Rex ‘176: pp. 836983 38; March’ 19, 023 
of’ ‘thie’ relative ‘energy’ ‘of collision: ‘This however, 
‘Biffitient; although often’ in’ the “kitietic theary. 
e int of the forces developed during collision and that during 
thej iod of activit should be equal, but in the case of electrolysis 
tHe the Source" is’ itistifficient to ‘condition: the 
"polat “tetision’ author’ ‘has ‘shown! previously’ 
935° (1923 


it on the assumption ‘of dissociating action» as 
‘function the impulse” ‘of the’ ‘forces | ideveloped during the \tollision 
in’ Con inction ‘with Maxwell's’ law’ of distribution Of. 
patible with. the’ thermal ‘equilibrium; an’ thay deduced 
‘the ‘Humber of dissocia parietating! ‘pet of ‘Surface"in 
ti and also for those between molecules. The numerical aiséussion 
Of thése forthiulee "has shown that’ the dissociating ‘action ‘parietal 
collisions id incomparably’ greater ‘than that due to‘ tiolecuir’ collisions, 
a3 the ‘parietal’ ideally ‘elastic: tHe contrary, 
moléciiles whick strike the wall transfer all Or an ‘appreciable 

f their ‘kinetic then’ the dissociating effects prodiiced: iti ‘the ‘thass 
‘Of thepas outweighs those’ at the surface.’ These considerations’ may 
help*to explain-the mechanism of surface catalysis, but the\speciat object 
of this paper isto’ show that! the hypothesis asi‘préviously «developed 
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gives. ai quantitative interpretation: of the! van’t: ‘Hoff. approximation. law 
that in: the’ vicinity ‘of. ordinary temperature, a rise of 10° C. suffices to 
double the speed of a 
1426. A Study of Certain Problems in Kinetia Theory: for te: 
Intermolecular Force is any Function of the Distance. Haag: 
(Comptes Rendas, 176. pp. 32-35, Jan. 3; 1923.)-—Previous mathematical 
study),of viscosity, thermal and electrical ' conductivity; .and; diffusion; 
assumed intermolecular action inversely proportional to aipower,of the 
distance, and ‘the present investigation is forthe’ general case of | any 
fwnetion| whatever, employing ‘an ‘extension..of Boltzmann's as 
zevised. Jeans in his ‘‘ Dynamical Theory of Gases.’’ (chi .viii).: 
investigation is limited to the'case where one. gas is infinitely: light 
rarefied as compared with the other. The paper is entirely mathematical, 
and it is found that whatever may be the law of intermolecular force, 
the ratio of; the ‘coefficient of diffusion to that of electrical conductivity 
is ‘proportional to the temperature and to the: 
rarefied gas and inversely proportional to its density. 
1427. Differential Equation of State at High Fischer. 
{Ann.'d. Physik, 69:4. pp. 315-324, Nov, 80, 1922 Equilibrium diagtams 
for. CQ show that for increasing. p and decreasing ‘T) the ‘variation. ‘of 
the specific . By mes pressure. becomes less, ‘so that; 


at 


see, Abstract, 167 (1922)) the integra ion, of the “equation. of, internal 
pressure in reduced coordinates, 9/95 — 3 = Fay, has, given 
— 1) d(4x — In this equation is the interna, 
_pressure calculated on the author’ s experiments at pressures of the order 
of, one atmosphere, x being the reciprocal of ee reduced temperature, 
values of 
in _ Assuming the constancy of the co-voln ame, the integration of the, first 
equation above gives = 83/(3% 1) — — This 
however, is applicable, in the case, of, large: volumes,. only to. oxygen, 
‘where, the. reduced . constant & = RT,DJMp, is sensibly equal. to_8/: 
as Tequired. .In;order to render it applicable to large volumes in gen 
itis necessary to.replace D, by 8MpJ3RT,._ This gives, in ordinary 
coordinates; — 1)/8v2), the co-volume haying 


theo\value The coefficient’: of as by 


— 
‘ 
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and the reduced temperature 5, rive agreement with 
experiment in the cases of S02 and Ng. 
These formulz, however, in common with rae van der Waals 


‘ideas admit that the co- 


if the ones of the bx bi bone given above is taken as 
Qh? — HF(4x. —.1) (V4, or with ordinary. coordinates 
Other ‘modifications proposed in order tobring’ theory into accord with 
experimental evidence are to replace by (VY. 4+ or by + 
n being chosen as 8 to give ® = 3-665 which is near the value (11/3) 
given by the ‘‘ normal!’ series. An equation of state is thus dbtained 
1429. The of “a” “b” in the Equation of ‘hind A. 
Cots, (Phil. Mag. 45. pp. 622-624, March, 1923.)—In the second part 
ofa recént)papér [see Abstract 1656 (1922)] Fowler calculates the ‘Vahie of 
van der: Waals’ ‘‘a,” andi the ‘present: author takes ‘exception ‘his 
method. The genetal virial equation; so farag the second virial term, is 
pe'= RT + Bje): but. except under certain conditions, even when the 
molecules contain’ perfectly hard kernels, 'B/v' does not naturally fall into 
2 parts corresponding to RT b/v and aj», i.e. into 2 parts, one of which is 
_ proportional to and the o ependent of the temperature. Therefore, 


n position. can when the equation of 
the is and, expressed directly in terms of the 
the potential per, given Ws 


in which’y is the of one at'a a stance from the. cents 
another. th This ajv “defined, corresponds. losely with, 
| van der Wz 2 abet and the remainder 0 the 2nd virial term may 
Bg t jo. This cannot be called the collision virial, for when the 
molecules cheats a hard kernel it does not in general reduce to the collisio 
virial of Reingan — _ Perhaps the best description would be the potential 
and | non-po ten’ Son & of ‘the | second virial term. When ‘the gas is 
suthienty rarefied, that the vatiation in density towards the boundary 
can be neglected, the, ajv thus. defined must equal the entire term Bjv. 
hen the molecules con ntain a hard kernel this definition of aly, m 
be a by y, excluding. from this term that part of the work done < by 


for on and the division of B/v must be the 


same @ as tha ceinganum, ie. R is. ¢ due the, impulses. 
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Physik, 20.8: (pp. 595-616, April 20, 1923.) Variois forthule ‘relating 
toi the surface. are 
238-240): Feb; 23;. 1923.}-+On the theory of:Abstract' 187: (1923) ‘the 
mass inside an electron in uniform motion, when calculated from the 
-momentum, is equal but opposite in sign to the mass outside, Discussion 
of the theary \refetred 4" buh on T D. 
jo the Schvrot Effect. Ornstein and Burger. 
{Annsd, Physik,70.8, pp: 622-624; April 20, 1923.)-The authofs advance 
a short; mathematical analysis. of the theory of:the Schroteffect [Abstract 
731 {1923)j, alternative. to those: proposetl: .respectively,: by 
(Abstract 832. (1919)} and by (Firth (Abstract: 54h (1988). 


1923.)-—Among” ‘the “problems” in” ‘with ‘the 
Appeat”to “have led’ to’ such experi 
nd thence to so wide’ a ‘differénde” of ‘pinion “as ‘that 
de OF ‘gases.’ Prévidus Work is" quoted’ by vations Investigators, 


including Sende and Sifioh Abstiact' 830 and’ the” 
author [see Abstract 72 ed La The experiments now described may 


be regarded as in continuation ‘of | those previously reported upon, under 
improved experimental conditions. The original aim was twofold : 


ye 


removal at adsorbed gases 
vatna! heating creat =p EV 
tait ea after the Been \ heated, ina 
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electrons of low velocity. 
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that: the :adsorbed single layer of: molecules; 
The type! of curve becotnes different after ‘the foil has: beeti' heated 
at as high‘a temperatute as possible for tittie of: 9:hours of more! 
minima ‘of: the: origitial curves ‘do sot: appeat.'The sensitivenéss never 
approaches: zerd, and the: photoelectric ptoperty is ‘primarily that! of the 
platinum itself; the! gases:tnerely modifying and’ alwdys. reducing .thé 
effect: The: mihima of the rorigitial ;or repetition curves:icoyld not be 
reintroduced ‘letting: the gas-free ‘foil: stand: in various ‘gasbs!! They 
were reintroduced by heating with a blow torch... The of:the cutves 
are|qualitatively explainéd:in a simple manner. by considering the: 
off sgas as: involving two:distinct: processes. the: first, the! gas: is 
brought td-the surface by: diffusion, aid-in:the second it must be released: 
At each theating-current given! gas concentration 
inthe anetal, ‘a gad layer! of ‘characteristic’ thickness: ‘or ‘density “brings 
“HOD Di on douly 
1434; Theoretical with; the Deflection of Free 
Slow Electrons. in. Atoms.» Mund. Physik, 13,.4) ppo 241+ 
263; 1923,)+Lenard. made, the observation that the free.paths of:clectrons 
in: gases decrease from. the: values at high velocities to a, lintiting 
value on passage ito slower, electrons, depending the ‘particular gas. 
The éxperinients .of, Ramsauer [see Abstract -(1921)), and of: Mayer. 
and Hertz, have: afforded. the unusual, result: ‘that. with ‘atgon, the free 
path below 12) volts! again; increases.and below; 10 
times its value for 12 volts. None of the gases H3, He, Ne, No, or CO, 
show this effect, Heialone éxhibiting a tendency thereto... Minkowski and 
Sponer have-tecorded abnormal behaviour ‘for( krypton. 
Bailey have calculated: that the: free; pathiisia function: of ‘the average 
velocity, of the: electrons in: argon for velocities. at about 0/46) volt with 
@\maximum, free, path the conceptions of 
electro-dynamicsare| applied to atomic: processes, :an electron, coming 
within the electrical field of an through the 
influence; of attraction betweett nucleus and electron, and: 
a loss of:energy by radiation in consequence of: the acceleration... This los¢_ 
becomes more, appreciable greater the deviation; when 
the, electron: possesses ithe smallest amount ef, energy..'Below a, certain’ 
velocity;:the energy! loss, by. jradiation would exceed the kinetic: energy 
and the; electron, be: unable therefore to: leave, the .atont;| but move! in 
ever diminishing orbits, round. the) nucleus: which’ it; must finally, enter. 
In.order to remove suth.a contradiction. to, experience it must:be assumed 
experiments) that the energy radiation, is much ismialler than: 
calculated; value, and oan be neglected for: slow electrons; although 
the laws of.electrical: attraction must. remain: valid, With these assump-: 
tions.it is,-however, impossible: that) the influence of the force 
argon atom is weaker,on-slow. electrons, than ion»the:more rapid, so) that. 
the slower electrons penetrate the atom without deflection. The present: 
investigation deals with this problem, and attempts to find a force field 
whichprwilk, produce a: deflection, of 2m for. almost ali electrons) within 
certain Jow, velocities,:since: under the assumption of, such:a force field 
difficulties anise ;.the..second ofthe paper. attempts; to: reconcile; 
discrepancies:; between: classical results and. experience.:; Part»J., deals; 
with; motion, from. the electrostatic standpoint;,and Part; considers, 
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the assumption of the ‘rectilinear passage: of very slow 
conclusions) are as follows: ‘By impact: of ‘an’ electron with an atom 
under the: influence: the’ atomic: force :field: there‘ arises: a transition 
probability: from: the? rectilinear path ‘to one. of smaller energy. The 
new path likewise: rectilinear: and the energy’ difference: is: radiated 
according: to, Ay relation;;the maximum frequence being given: by. 
= the kinetic: energy of the electron before ‘impact. The 
transition probability of electrons:in other:orbits may only:reach such a 
value that-for zero:frequency.a greater intensity obtains than corresponds 
tothe -classical) radiation. These ‘considerations are similar: to. those 
of Kramer: for: the.emission of the continuous! Réntgen spectrum: For, 
slow. electrons: there is ian approximation ‘that the transition probability: 
becomes: quickly: of low »valie: with. decreasing electtonic) velocity, A 
large fraction of. the slow: electrons: will ‘therefore: afford no: radiation. 
after impact and remain in their stationary orbits. The chief hypothesis 
which 38 assumed for the explanation of large free paths is that all-electrons 
which experience no transition are uninfluenced by impact and con- 
tinue ‘their former coutses;’ This ‘view deviates from the usual laws of 
electrostatics,’ but is not’ contraty the tise of electrostatics’ in: the 
Bohr atomic model; since here the electrostatic application. is only ‘valid 
for ‘the ‘closed quantum’ orbits around the nucleus: For the impact of 
an electron‘ with a normal atom without-electronic affinity, such quantum 
orbits are no longer ‘possible, and before and after impact only rectilinear 
stationary orbits exist: Between’ these a quantum ‘transfer occurs for 
Positive Simple wis. ‘MéHenry,- (Phil. Mag: 
433-443, March; 1923.)+—The ‘paper’ outlines’ series of investi- 
guile of ‘the variation of the ratio of atomic and* molecular positive 
rays’ of simple gases, under varying conditions of pressure, ‘etc., in’ the 
discharge tube. J. Thomson’ has‘ suggested thatsuch a study would 
probably’ throw light on ‘the nature of ionisation’ by kathode rays and 
the positive rays themselves, and also’ give some information’ on dis- 
J. J. Thomson's ‘positive ‘ray apparatus’ (giving'a series of ‘parabolas 
when rays: deflected: by: magnetic and’ fields) was* employed) It 
is shown thatthe presence of mercury-vapour' in ‘the discharge tube 
has considerable influence on’ the’ rélative’ numbers of atémic and 
molecular positive rays in*oxygen. © The pressure of the'gas in’ the tube 
and the voltage at which the rays are generated have also a very important’ 
influence ‘on the ratio: The’ production ‘of atomic positive rays near 
the kathode~is very noticeable ‘at high pressures, but; even ‘at ‘the ‘very 
highest pressures used, the faster ‘positive’ rays ‘are mostly’ molecular. 
Similar experiments were made with oxygen)’ hydrogen; mixtures ‘of 
Og ‘and'Hg; and CO. ‘In the'case of CO the proportion of atomic karal- 
Kingdon: (Science, 67, ‘pp.'-58-60; Jan. 12; tungsten 
filament,‘ cesium ‘in the ‘tube at 26° forms an-adsorbed film; one atom 


‘thick even at 600°°C. or more.. The’ stability of the’ film’ is ‘the’ 


electron affinity of a tungsten than’ 
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ELECTRICITY “AND! MAGNETISM. 686 


ions’ (3-90 volts) cesium atom approachin ig tungsten 
surface’ is: deprived: of its valency electron; becomes 
arid ig detained by the negative charge induced ‘on’ the’ ne 
there be traces of certain electronegative gases, an additional. fi 

these is ads6rbed,. ant the Slim up to 900° C. ; 

saturation current’ is about’ amp. | 


fim At, higher, temperatures the cesium layer is 

evaporated, , at first, 


4437. Canal Rays, (Ann, d. 70: 258 
McAllister. (Phys. Rev. 21, pp. 122-130, Feb., 1923:)—The number of 
| per’ primary: increases very rapidly with the velocity of impact 
for "plato. hetwean:.the: ionisation potential. .of-the eurlade vad 
300 -volts ; for higher voltages the number increases more slowly,’ but 
still continues to increase at. 750 volts. The parts of the plate directly 
in front) of. theyholes in the. grid; become ‘thinly ‘coated with CuO}; the 
thicker.the layer the greater the emission, and the (greater the ionisation- 
potential, .The amount of secondary emission is not affected by’ the 
temperature up to 450°C, There fewelectrons which°are reflected 


yard 


_Schriter:: (Zeits.: techn.) Physik, 162-175, 
-véstigation is.a continuation of a previous one {see Abstract’ 1120 (1923)]. 
Section VI) dealing with the production: of light by electronic impact’ in 
dilute ‘vapours, and Section’ VII considering solid and liquid luminescent 
radiators as sources of’light under the sub-sections’ of ‘photd and ‘radio 
luminescent bodies, and chemo-luminescent reactions: The ‘suitability 
of luminescent tadiators' for economic light sources has ‘been’ theoretically 
established. : By activation» of resonance’ radiation’ in monatomic vapours 
through, the: impact of: slow eléctrons, ‘the energy ‘dispersion tion- 
‘radiation ‘processes: ‘and molecular rotation at sufficient dilution are found 
no longer essential effects; so that’ a’ high degree of efficiency ‘can 
be: expected.) The space ‘charge; however, limits' the ‘attainable current 
densities to values‘of the‘dimensional order 10~8 to Afcm.?, and in 
‘the range‘of such’ lamps is determiried’ by the’ dimensional 
‘problem. Inan; investigation into the possibilities ‘of solid and’ liquid 
luminescent radiators; the nion-radiation processes are to be made respon- 
sible for' the small intensity values andutility effects in photo and chemo- 
‘luminescence: The most favourable outlook will be afforded by chémo- 
luminescence :proceduté, which may be realised’ by means of purely 
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found. possessing, those properties of the active luciferin’ in; the Juminous 
in the form of radiated light... pet H. Ho. 


«1440. Lonisapion. by Collision of Hy Ine. Re. Ayres. 

“4b... DP... 'Feb.,., 1023.) Xie field, strength,, yolts/om.; 
== gas pressure, mm_; @ = distance apart of electrodes in cm. ; v= max. 

voltage-difference emp oyed; a, =the number of pairs of ions pro- 

duced per cm. by collision, \by, one tiegative ‘or one positive i ion respectively. 

With hydrogen and nitrogen the values obtained for (a/#) and (BIp) are 

in! good: igreemént with’ Townsend's’ and! ‘Hurst's ‘nitrogen’ in 

range «(Xfp)-= 100! to» 350; -the°valués Of {a/p)' are’ higher wid 

thosd,of {B/p) are ‘lower ‘than’ Hurst’s; effect: of electrons’ observed! for 


values of (X/p) as low as 5 in hydrogen and 10 in nitrogen’; no distinctive 


variation in the ionisation due to slight contamination of these : 
thetnaturé off the» métal used électrodés Aas nd appreciable“ effect 
With; argon, ‘values of: {a/p) and (p/p)/at. higher-vahies of (X/p) 
pally.with earlier results, but for lower values of (X/p) are\smaller’; effect 


of electrons observed for values of (X/p) as low as 2; effect of itive 


ions. measurable with pure :gas_ down to (X/p) += 10, but with ‘slight ‘con- 
tamination -ndt bdélow (X/p) + 205° in region (X/p) = 2 to 
impurities may | neduce the-effect of: the electrons to one-fifth ; the’ sparkin 
potentials, were low, and. impurities increased the: 
of} 1444, Intensity. aLighi: Pobithias Reys.: wi Vien.) (Anti) di 
Physikj-:70. pp. 4-31, Jan: 18, 4923.)-+This is’ a mathematical treatmerit 
of; the intensity ito be -expected -frdm. statistical. considérations, 
between moving atom .and‘a molecule‘ at ‘rest’ is 
disoussed, distinction isi made between the:mean free ‘paths of excited 
and /unexcited atoms, etc. The treatment is based on an earlierpaper 
{see Abstract 1147 (1923)], It is considered that a positive ray is made 
suddenly,tp pass,from a,egion of one.pressiite to another dt .@ higher 
pressure: Ar simplification is,possible, die to the! fact.that jcertain of the 
paths be; takes /asinversely proportional to: the pressure, and ithe 
intensity,.of, the. emitted light is. taken to depend onthe duration of) time 


continuss | It isi shown that:the intensity — 


givea const.:.67 where, amean free: path, is 
plate, io a quartz spectrograph, when positive rays: streanied 
slit ,into.an observation .chamber having a different! pressure. 
Observations were madeyon the same) plate. for:different-pressures in the 
observation: chamber. ,Curves:,were: obtained for. hydrogen: in: hydrogen 
and. for hydxogen. in .mitrogen: | (i.c. the secend-gas at:rest-in’ theiobservation 
:-dealing with) higher» pressures ithe»: apparatus’ -was 
Gaede pump and three diffusion pumps were used:to:maintain 
the yaouum jin. the discharge. tube,.and ten diffusion pumps employed 
close, to the, slit, dividing. off the. observation chamber-so!as to preventi the 
gas, streaming through; the. slit from raising the 'pressuré: in the! discharge 
tube, unduly, ;, this way hydrogen, positive rays. couldibe made to enter 
nitzogen;.at rest. at,a telatively -highcpressurey The! higher pressuré 
gf the, nitrogen, intensity of! the hydrogen lines: It is 
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considered: that the values of the:free: paths pbitaindd are:to a first:approxi+ 
mation) in: agreement with the theory: Comparison with Vegard’s:results 
{see Abs. 113. shows that the free: path calculated: them is 
Cold and Hot. Electron Discharges.:;'W Schottky: 
Physik; 14:2. '63-106, |1023.)--Richardson's : assumption! work 
required to overcome the electrostatic, surface ‘field at-the surface of metals; 
and of the ideal gas¢ous. state ofitheélectrons in the: interior of metals, 
are used:in; discussing a numberof phenomena, The-course of the! potential 
change: due:.to these; surface fields: is considered by exttapolation 
and partly. by means; of» models, and: lead: to voltage: changes -of the order 
of 108.to 10°,volt»per ¢m.:for the passage electron from: the interior 
of the! metal,to the of: ansexternal field: in, diminishing 
the: energy, required: for) exit,| and increasing the current; discussed; 
and the passage:ftom incandescent electrode | emission, without’ field, to 
cold ;discharge, with very’ strong, fields, is! theoretically. explained»; The 
influence of submicroscopic irregularities of the- surface (between: 1075 and 
10-5 cm.) pwith strong fields: (2>108 voltsfom;) is discussed. thaximum 
strength of field. at é¢xposed points on ¢urfaceimay bé taken as about 
ten times as great as would be caloulated.from the microscopically deter- 
mined dimensions of the:surface. «It is possible .that: positive sions» are 
involved, in Lili¢nfeld’s anto-discharge of electrons:!} Fi:Rother's discharge; 
with mitiute: distances: between. the electrodes, depends ite part:on elec: 
tronic point action.):The action of a certain class.of crystal detectors iis 
disowned the assumption: that the exit, work ‘vases in 
magnitude) and), The, curves the 
measurements. ‘Huizinga, (1920. | With, differences, of potential of: about 
one! volt: the change ‘from:-complete, non+conductivity. te» complete -con- 
ductivity takes ‘place at immeasurably small: distances (about: 
This face,;and the poisit theory, lead: toa: theory of the action of the microy 
phone,The resistance “‘ per. point of icontact is of 
for,,carbonand 10*..ohms) for platinum. plausible: assumption: 
the number of points. of contact: shows «why good: contiuctors are, not 
snitablei for microphones. The difference between:-detector e¢tion: ;and 
microphone action is discussed more closely; and it is concluded that 
detector action depends:.on )thée'existence df an» atomic 
layer: Finally} ‘the iwhbdle ‘theory) is. ednsideted! from: ithe.point view 
of ithe quantum theory’ las applied to 
as endiibaps sham svat teqng Insert] 
Formatan of (Helium. and. ‘Meow in. slr Tabs conning 
Hydrogen, , Elektrochen (28. pp. 4627453, ))Noy, 1, 
Deut. Bunsen Gesell. Sept, 12922.) 
In Seventy; experiments, under. different conditions -with Geissler) «tubes 
charged with, hydrogen, no )trace, ofthe Dy ‘helium line or:the |Ds:neon. line 
gould be discovered, spite, of: variations 4n the size and, separation of 
‘Elechrans in. ‘Kathode Tubes; 
A. Goetz. {Rhys Zeits: 24; pp..35-48; Jan.46,,and ppo.53-63, Feb,, 1, 
1923.)--The paper deals with the secondary emission of electrons im high 
vacuum triode tubes discovered by Hull» There, is a rapid rise ia the 
anode current; when the. anode potential is increased but-sooner; or lates 
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a-Maximum is reached: andthe and dn -some>cases 
changes sign; 60 that the anode apparently loses electrons’ instead of 
receiving ‘them from the incandescent kathode ;:' further: incréase of the 
wéltage’ brings the curve to a minimum, after which it rises again. » This 
is explained by assuming that the primary electrons from the kathode, 
falling: on the! ‘anode; préduce secondary electrons’ on’ its surfacé,’ which 
pass’ to the grid:electrode, this ‘being ‘kept at ‘higher poténtial than 
the '‘kathode.*: The has linvestigated laws which’ govern: ‘the 
emission, the relation between the»form of ‘the characteristic and the 
and»telative ‘position of ‘the electrodes,’ and the static phenomena 
in the tube; A‘speciallly. ‘designed experimentaltube was used, provided 
with Ting-formed secondary ‘anode surrounding the ‘grid ‘and kathode. 
A large of: characteristic curves ‘were. obtained, both the: grid 
anode voltages being varied; ‘the greatest ‘possible care ‘was taken to 
obtain perfect’vacuum, which is essential for the ‘proper observation 
of the-effect in question; ‘The author ‘differs: from Hull as tothe function 
of the ‘grid,i-which does not' directly add to the energy with whith the 
electrons strike’ the anode; ‘this energy ‘is derived in ‘part from the heat 
energy of the kathode and in part from ‘the change of: potential from ‘at 
the‘kathode:to at the atiode::' The movement is braked ‘by the ‘action 
overcome °this: braking “action, ‘There are’'similar space charges about 
‘which ‘tend to check ‘the secondary 
and primary electrons respectively, The fact thatthe peculiar: form 
of the curves obtained-was due to secondary electrons ‘from the anode 
was’ clearly proved ‘by experiments with the secondary anode; altera- 
‘tions ‘ofthe characteristic curves when different voltages were: applied 
to anodecould only be explained on the assumption: of ‘secondary 
emission: ‘points'in the theory are considered, including the deflec- 
‘pass ‘throtgh the meshes ; ‘this may prevent the électrons from reaching 
‘evén ‘when’ their range in the electrostatic field between: the 
gtidand) anode ‘is long enough otherwise: The: paper concludes with 
remarks ee of tubes 
The: Kathode and Anode: Potential Gradients in the Hg, Zn, 
and/Mg Vacuum'Ares.: He Schiller. (Zeits: Physik, 14) pp. 32-43, 
measurements,‘ with vacuum are lights; ‘contained’ in’ ‘the 
present paper have been made under experimental conditions as simple 
and’ as free from objection as could be devised, which latter are cépiously 
described in the paper; With the Hg arc, the potential difference’ ‘between 
S-and’'20 amperes: is independent of the current strength and amowits 
to 15 volts. Fe) Ni; and Pt anodes’ give the same values within 
i experimental ‘étror. ‘The ‘Stark ‘medsurements for very’ small current 
8-16 volts. Since the kathode gradient in the region of 
60! amperes i is, according to Stark, independentof the current, there 
are two especially pronounced values for the anodic gradient. With the 
arc measured with a strongly heated kathode (a kathode with liquid 
surface analogous to mercury), the gradient! for small current strengths 
80 40-16 volts:and ‘for large ones 10-53 ‘volts, being inde- 
tof current: strength within‘ 10-30 amperes, “With weak currents 
(to 8 amperes)! Stark’s observation of a linear rise for Hg is confirmed, 


= 
* 
ye! 
5 


ELECTRICITY AND! MAGNETISM, 


but»»with ‘stfonger cutrerits: the voltage! approaches constatt»value. 
For the Cd atc; measured betweent :10+20 amperes! undet: the sathetcon- 
ditions for! Zn, | the ‘value:is’9,9 With! are-and 
a highly heated kathode, 12‘30 volts:were found: at 10:amperes'and 12/46 


volts ‘for’ amperes. An explanation of these values: is: attempted 


7446, | Diffraction of Hertzcan ‘Waves,i'N. Kapzov. tAnn: de ‘Physik, 
69. 2: -pp.°112-124; Nov. 2; 1922.)+-Hertzian waves: of A about.com: 
give; in latticé consisting of: resonators,: diffraction’ figures: analogous 
to'the diffraction of X-rays the: Briggs experiments on crystals. 
Briggs-Wolfsformula 7A = 2d:.sin'? is: equally Av lattice; 
theinatural: period’ ‘of: whose ‘elements: is -very neatly. the same as’ ‘the 
resonante:period ofthe! Hertzian: waves, absorbs and: scatters these waves 


1447, Unda Oscittat ‘oshati Civewits. 
w. Ww. (archiv £ ‘12. pp. ‘16-26, “March 10, 
7988: treatment’ is’-mdthematical, and deals’ with two 'citéuits 
with “a'‘common’ condenser, each having. and an 
inductance, but ‘the first: having negative resistance. The differential 
equations are shown 'to' be exactly similar to those of an electrically driven 
mechanical model of masses and springs, which. is described;;:Solutions — 
of the equations are obtained for frequency and amplitude of the resulting 
oscillations under various conditions ‘of ‘coupling and wore ‘constants, 

3448. Propagation of Electromagnetic ‘Parallel Wives. 
G. Laville. (Comptes Rendus, 176. pp. 573-576, Feb. 26, 1923.)— 
‘The authot:shows that the theories of, Kirchhoff.and Kelvin éxplaim the 
phenomenon of propagation “of electromagnetic’ waves .ialong ‘parallel 
wires; withian accuracy equally great to that obtained: from‘ the: more 


1449, of Long K. F. Lindman. then. 
od. Physik, 69. 4. pp. 270-284, Nov. 16, 1922.)—Following up a previous 
‘paper [Abstract 518 (1921)} author finds Natanson’s, formula for the 
01450. ‘Bending of: Undamped: Electrical Waves by. Divleetvic, Cylindees, 
and ‘the Electrical: Vibrations such Cylinders. Schaefer; and 
Merzkirch, (Zeits, Physik, 13. 8: pp,::166-194,' 1923,)-—Schaefer and 
Grossmann attacked the: above problem: in | 1910: [Abstract .720, (1910)], 
but failed. to ‘find: the:effects of: the. natural: electrical vibrations, of: the 
cylinders. The present paper starts with an.account ofthe mathematical 
theory, and describes experiments with undamped electrical vibrations 
produced by Barkhausen and Kurz’s method with:a Schott electron:tube. — 
Theprevious ‘failure was dueé’to the fact that: the electricaly vibrations 
employed were istrongly damped. The show::a 
Satisfactory. agreement with the theory, ithe of the 
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the radius ‘of the: cylinder: is: gradually altered, andthe ‘distribution: of 
the ¢ylindér agreding ‘very closely “with: ‘the? theoretical 
valué in the numerots cases investigated ;)'thése included one‘in' which 
the /electrical: vector was»perpendicular to the axis of the cylifider'; “two 
natural vibrations ‘éf the cylinder were observed in’ this case, and’ ‘four 
when! thei vector was parallel to the axis. The cylinders consisted of 
thin glass tubes, of varying diameter, filled with water; a length of 
miétre was’ found to: Be .sifficient,' though in the: ‘theory they’ were 
suppésed'to infinitely: long. ‘Interesting observations were made on 
the working of; the Schott tubes found “possible,) with certain 
tubes, .to: obtain very short wave-lengths ‘under certain conditions, -which 
appeared to depend jon tesonance phenomena in the ‘tube!'. Contrary 
to ‘the: usually accepted idea it was’ found ‘that vibrations can ‘take ‘place 
in tubes that are not constructed symmetrically, thé ‘fineness ofthe: wires 


grid being much more important than perfect Ne 


Metalic Conduction A Welo. Af. de Physique 
et Radium, Feb. 1923,)—-Parson’s, annular magnetic 
electron ‘has : not been.found by Compton to exist ;; recension of Compton’s 
ant to shugiiqme barn tot ois to 
Ohm's Lees ‘Kummer. | (Schweiz. Elekinot. Verein, Bull, 
34. pp. 177-179, Mareh,'-1923. Fischer-Hinnen| had ‘treated: Ohm’s 
law as a particular case under force-flux; A. — had challenged 
ot) 1453, Electrical Fre of Addenbrooke. 
“pps 516-526, March, »1923.)-+A :dense: silica: flint: glass; 
22, PbO28 cent. ; D‘ling 1-9201, medium’ dispersion 
CHF 10-0438 1, ‘sp: gr. 6-01; didlectiic constant, 13 within: 2ito8'per ent: 
Obsétvations on curves showing results for a series of glasses: | | Discussion 
of methods of obtaining sient constants of substances in mixture. 
Blectromagnetic. “Motions in: Electric ‘ Purndées.: Hering, 
{Am Electrochem; Trans, 41. pp: 303-310,:1922: ‘subject 
is! stipplementary to that of a paper read a year agq It is described © 
how a new proposed law given in the former paper may be applied to 
the) production; by the current, of ‘certain desired’ motions such as ‘those 
for ‘circulating! of stirring. liquid furnace; Guides 
given*to'did one in determining whether such motions:can ptobably) be 
produced’ by ‘the current.’ ‘It is: maintgined that'the former restrictions 
only one*such motion-producing: force justified, and that 
many others: formerly: ‘not accepted AUTHOR, 
Electromagnetic: Forces sand of the Laws, 
Herings) (Ams hE.E.;: J.) 42. opp. 0139-154; -Feb:, :1023.)-—Reasons 
are’givert desitable ‘to revise. 50me'of our older laws tegarding 
electromagnetic: forcés and .motions ‘which are the: of all’ electro- 
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motive in' order to confornt better fo more modern developincits 
Researches ‘with ‘high current-detisities’ if’ ‘such mobile’ condéters 
liquids ‘and’ dros “have brought “out ‘sortie’ ‘heretofore ‘forces: 
of sotne'of which has béeh denied. "Some bf oti 
ate ‘claimed to mislead, inaccurate; trie ete, involve ufiieces: 
saty ‘comiplications, are based on’ the: wrong fut entéls, dpecify restiits 
contrary to 'the facts, ‘and ‘are! not thereby’ ‘Checking ‘possible 
gféss ‘accepted’ as - universal; folowing genéral law ‘is’ pro- 
In’ an‘ electromagnetic’ ‘system in which the ‘cutretit’ ‘is “bein 
maintained: by source, ary and only’ Such ‘méchanical motions df’ 
conductor will tend 'to take»place as willogenerate ‘a’ (odin titer 
where ‘in the circuit. It is.shown that this law leddé'to the 
force to the conductor. lumerous expe im are 


bemieido Jonze. - 


Forward and Back Electoniotive' Forces!° 


Numbers. F. Emde. (Elek.u Maschinenbau, 41. pp. 165-172 Mia 18, 
calls" attefition’ to the’ tie which 
féltin thie ‘ise ‘and intetpretation of plus ‘and’ miritis signs 
work: one’ time, ‘iti continuous-curtent ‘Work, due td 
resistittice invoked: ‘while with alternating “‘ctitrents the 
of signslis apt to’ be''very confusing: “THe whole’ quidstion' is: ‘Carefully 
treated,“ and the! paper'showld be The” proposal’ 
sign humbér of turns ‘of ‘right-Hantied ‘spiral, ‘and 
| the’ tase of left-handed’ dine, is tejected; it is 
difection of cirtilation of. ‘current,’ and not “thes | 
14° Onhes and Tuyn. (K: ‘Akad.’ Anisterdam, Proc | 
Gland pp. 41467, 1923. “Comm? ‘fromthe Phys,’ 
Leiden) “In English: The’ Object of the ‘present’ investigation’ has’ beet 
to establish’ the Vanishing-point 'temperattire ‘of lead mote accurattly: 
as’ well as to trace thé diffetence in the vanishing-point température! ‘ot 
lead ‘and lead (RaG) ‘and t6 follow’ the éotirse'of the’ change it 
resistance “6f ‘lead’ with ‘the tempefataré above the vanishing-point! 
possible’ difterenéé “of Vanishing/point™ temperature for 
~ ‘ed not! impossible that ‘the 6 ‘Of the stiper 
t be influenced: by the mass/of the nucleus [sce Abstract 
Section gives the ‘method ‘of! preparing’ the resistinces : 
Section’ shows ‘thé arrangement’ of’ the crystal’? Section TIF contains 
resistafi¢e. and ‘temperature determitiations Section TV’ gives’ the tem- 
perature of ‘the vanishing! point; vit. 71° In'Settion comparison 
is made ‘of the Vanishing-point tenniperatures of ‘lead and‘tiraniun lead 
(RaG), bat itis found that Kahlbauth lead (at: wt. 207+ and wraninim 
lead '(RaG); ‘ats wt 206-06; have the’ same vanishing-poin t temperature 
withifithé “aceuracy” of 1/40 degree. Section “VI-considers resistances 
above the : ‘of’ the ‘vanix ‘data eutve being 
included sting oil ko sft tl aft “Ho? 
lo ‘of Phallium inthe. Temperature: Pield 
Liquid: Helium.’ Hy Onnds and Wi ‘Payne Akad. ‘Amsterdar 
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Lab. Leiden. . In. English.) ~The place of thallium.in the periodic system 
of elements. between the super-conducting, metals mercury and, lead, 
made it seem probable that it would become super-conducting at helium 
temperatures. This probability has now. received. experimental confir- 
mation, .The. method. of. preparing the resistances. first receives) very 
full attention. Section II. gives the zero determinations,. Section III 
contains. the .measurements .in liquid helium and _ the ‘determination. of 
the vanishing point temperature, | viz, .2°- “32K. Section IV gives. the 
highest limit of a microresidual resistance, and Section V. the, thre 
value, of. the current, i,¢,,the strength of the current sent through. the 
wire which again a. The paper 
is with data... H. Ho. 


eae 69. 4. pp, 255-269, Nov. 30, 1922. NE: exact results obtained 


jaro by Means of Debye’s Dipole Theory. R, Fuerth, (Ann 
d, Physik, 70. 1. pp. 63-80, Jan,..18, 1923,)—Drude’s method was ene 
loyed. i in the measurements ; the wave-length remained nearly. constant 
during all.the experiments, being about 76 cm. in.air. The apparatus 
was. calibrated. by taking readings with the condenser filled with liquids 
of known dielectric constant before, and after a series of measureme psig 
Curves. were obtained showing the relation between the.,percentage o 
dissolyed substance and the dielectric constant for dextrose, levulose, © 
cane suger, urea, glycocol, saccharine, gelatine, and albumin, and where 
possible for these substances in the solid state; some of these curves | 
showed.a rise in dielectric constant, when the concentration. was inereased, 
some.a. drop, and, in the case of saccharine there was a.tige to,a maximum 
followed by a. drop. .The,author explains this: by means of Debye’s theory 
_ of dielectrics, Where an. alternating field is employed, as.in the present 
case,.the theory must be modified, since. the field. tends: to cause. the 
dipoles to swing to and fro with a definite frequency, this being interfered 
with, by. inner friction and) thermal movements of the molecules. , Debye 
has .worked.out the effect of varying frequency. on the dielectric constant ; 
but it is not, necessary, to. consider this in the present case, since the fre- 
quency is. constant, and only, the concentration is.varied. , From. the 
qualitative. point .of. view. the following: conclusions can, be, drawn::,.1f 
_the.dipole moment. of. the dissolyed substance per unit weight is greater 
than, that; of the. solvent, increase. of concentration will at first raise the 
dc. of the 5 ; but,the viscosity,in general, increases withthe con- 
centration, and at an increased.rate as the concentration increases ; the 
rate of increase of the d.c, will therefore diminish, to zero,.and\the curve 
will rise, to.a. maximum. and then fall.., In other, cases the. effect of,in-. 
_exeased viscosity. will be greater than. the effect due.to the greater, moment 
of the dipole of the solute throughout, and the curye will droop from, the 
commencement, the rate increasing with, the. concentration ; Jia other 
cases the; curve rises throughout, If the moment of the solute is:smaller. 
than that of the solvent the curve falls from the commencement. When 
the viscosity: or ‘‘ tonghness ’’..becomes very. great, \as..in. the case of 
albumin and gelatine, the theory shows that;thel.c,) tends towards..a 
limit, which is’ the:d.c., for slow. lt is; 
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to calculate the d.c..of a solution trom the dc. of the constituents.) The 


resistance variation, the action depending on the alteration of the length 
of the resistor (mercuty) by extending it in the middle, the end conditions 
being’ unchanged. vertical: tabular. mercury contains a) glass 
tube of slightly smaller diameter which ‘is raiséd’ or lowered. by.a counter- 
balanced cotd: A metal rod. whose upper end; fixed some height above 
_ the well and forming one of the rheostat terminals, enters the glass tube 
and dips to a small distance in the mercury, The other terminal consists 
of a wire dipping into the well at one side. The A “ ine mercury 
“1462. Null Methods: avid: Effective 
by: the’ Quadrant (Phys! Soc., 
Proc. 35. pp. 140+148 ; Disc., 148-160, April}, 1923.)—The paper proposes 
null methods of using a quadrant electrometer to enable measurenients 
of power factor and effective resistance in'a.c. circuits to‘be made. Such 
measurements have hitherto been almost exclusively made’ by deflectional 
use of the electrometer ; ‘it is then necessary ‘to calibrate the instrument 
and to’ take account ‘of ‘the influence of electric:controlon the needle. 
If the voltages on needle‘and quadrants are arranged: so ‘that the deflec- 
tion is reduced to zero, ‘the instrument need not be calibrated, and the 
electtic'control has effect: .-Such a null use. of the electrometer possesses 
marked advantages due to’ simplification: of theory, to the fact that 
steadiness of voltage isnot so to: the 
usual: general merits of null methods) 
‘Two methods of connection of the instrument to attain the desired 
The theory is worked out and practical tests are 
recorded. It is also shown how the methods’can be adapted for use at 
high ‘voltages. The theory of the® electrometer is worked out with’ a 
view to investigation of the effect of electric control and to emphasise 
the advantages of the null: use of the:instrument. In the discussion, 
various speakers brought out practical points arising in the use of the 
methods. ‘E. H, ‘Rayner: drew attention to important details in the 
design of electrometers Rosen pointed out the con- 


CURRENTS: ‘AND’ MAGNETISM. 


“4463: Derivations and Perturbing Waves.' C. Breitfeld. 
Verein, Bull, 14." pp: 83-93; Feb:; and’ ‘pp. 156-165, March, 
1923.)\—The author, adopting the ‘ideas’ of K. 'W. Wagner, develops the 
theory of perturbing waves produced at the moment of putting into 
circuit a continuous-currerit line; having regard to the derivations (corona 
effect) ‘due to imperfect insulation, are out, 
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464) Hypothesis “of thé’. Elementary ‘Demagnetising.Field cand of 
Molecular Fiela: Dejean: (Comptes: pp. 388-391, 
Feb. 6, 1923).—From expressions for the actual and apparent intensities 
of magnetisation of a paramagnetic body, the equation found for the | 
total field to be sithilat in 
construction, It is cénsideted; ‘from ‘this; that the two hypotheses’ 
May’ 19, 1923,)--Using 4 ‘cobalt-chrome’ steel’ bar placed: ina glass cell 
over the polés ofa horse-shoe magnet, the author has:.succeeded 
in’ keeping the bar poiséd ‘in-air at‘a height of about inch above the 
bar’ was" and contained: 15:per cent. 

1266. Distribution’ Natural Element. Weinberg. (Terrest; 
Magn. 27. pp. 137-155, Dec., 1922.)—If any natural element, that varies 
continuously both: in spacé and: time (such as:air pressure or magnetic 
force), be ineasured, ‘the . problem:.is: to. obtain. the distribution .of such 
an’ element om thé! surface ‘of ‘the glabe from a few measurements: The 
problem is first considered: with regard to: time and then’ with regard to 
space. .With regard to time, an application of the probability law gives 
the most satisfactory method: of “ smoothing.’’., With regard to space 
distribution ‘the problem of drawing: isolines on @ map is considered \in 
detail,: The usual:assumptions (¢.g..that the element varies in, proportion 
to its distance ‘from a station ;, that:if the element. has equal values; at 
adjacent stations it has the same value on, the joining line).are shown, to 
be: generally incorrect... Magnetic Surveys—These, points are illustrated 
by reference to the magnetic survey of part'of Siberia. .. Different methods 
of drawing isolines lead: to very different results, and point to the necessity 
of a general agreement among scientists concerned... The author employed 
parabolic curves, finding the constants ‘by the method of least, squares, 
several sets being obtained successively and smoothed.’ This method is © 
claimed: to ‘give much closer agreement with ‘‘ real lines (obtained. by. 
ether ways) than the methods in general. use,., Finally suggestions are 
made, im view of; the importance of increasing the number of: ‘stations, 
- go as to: reduce the programme of magnetic measurements in inaccessible 
areas, such as‘Sibéria. It is: contended that increase in number of observa; 
tions:is of far greater importance than the loss-ef accuracy entailed... He 
suggests that methods of determination should/be 

J. A. Fleming (Terrest. Magn. 27. pp. 156-168, Dee. 1922), com 
menting on, the. above, contends that multiplicity. of relatively 
observations would be a mistake, and points out that experience shows 
that, modern;,magnetometers can be, transported; .and, that it-is now 
possible to secure with a.universal instrument good observations for the 


of Suitable. Voltages and:Currents for Deep Thera 
“Practice. H. Holbeach, (Inst, El. Eng,, J., 61,,pp.,360- 
376, ‘March, 1923. )—In the past few years considerable, strides have 
been made in the improvement and simplification of X-ray equipments 
‘both for medical and industrial purposes. its. ;workers are, however, 
VOL. XXVI.—A.— 1923. 
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wholly always in advance of the apparatus at their disposal ; hence 
standardisation is difficult. The call for highly penetrative X-radia- 
tions of shorter wave-length, involving the maintenance of 200,000 volts 
at the tube terminals for continuous running, has imposed many difficult 
problemis lan’ the désignét ‘and, | rer. These difficilfidg have to 
a great extent been solved by research laboratories in America, and the 
present paper deals with Ameriéan ‘methods under the’ ‘following’ heads : 
Fandamental principles: ‘of ‘design’; High-Voltage } | 
general design of apparatus future: developments. ‘Ay ‘summary’ of the 
alreddy published | research. ‘work®' would ‘indicate “that .. {1)°Thé) 
immersed a.c. transformer, in conj junction with a ‘mechanical rectifier 
and ‘the’.constant-potential: machine, {s the most efficient’ niéahs of 
generating high voltages for continuous ‘working.. (2) The. presentday 
form of mechanical cross-arm type rectifier lends jitself ‘admirably; if 
suitably: modified, to’ the! rectification of higher potentials. (3) The 
ballasting ‘action ' of resistance’ offers ‘certain well-defined” advantages 
over auto-transformer ‘control whén operated’ with) a: hot-kathode _ 
at high potentials. (4) A voltmeter’ connected across ‘the primar 
an’a.c. transformer shouldbe calibrated against a standard sphere g 
(5) The current in the secondary or tube circuit must be kept ahr 
constant in order to minimise the high-tension voltage fluctuations due 
to the ‘resistance ‘in. the primary circuit. \The following» experiméntal 
tubés for'deep. therapy is also now’ avail- 
> (1) The 000-volt tubés havea substantially ‘constant | 
filtered ratliations through’ 2 mm, of copper: varied only 
cover series of «29: tubes, the terminal: voltage being: 200: kv. ‘at 
:(2), Where no filter used’ for superficial skin ‘therapy this’ con~ 
is lessened, owing to ‘a slight’ variation inthe thickness ‘of? the 
- tube wall. (3) The effect of the tungsten deposit on the inner‘walls' of 
badly abused tubes may be neglected in deep therapy. /(4) ‘The distri- 
bution of intensity around ‘the girdle,’ and ‘in a plane containing the tube 
axis and perpendicular to the target face, varies markedly ‘and, there- 
fore; ‘the angle at which ‘the tube is” ‘is’ a sufficient 
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CHEMICAL PHY AND: ELECTRO-CHEMISTRY. 


(Comptes Rendus, 176. pp: 433-434, Feb, 12, 1923.)—Zirconium minerals 
containing celtium (at, no, 72). give with X-rays a discontinuity at 

“1469, Nasure: of Graphite and 
J. of Chem. 1, 2 and 3, pp. 35-41, 1922.) X-ray examination 
is made. of 34 samples of representative forms of carbon ranging from 
lustrous flaky Ceylon graphite to soots and charcoals. In agreement 
with the: observations of Debye and Scherrer [see Abstract 1130 (1916)]/ 
the investigation supports the view that so-called amorphous carbon is 
essentially identical with graphite, i.e, the word ‘‘ amorphous” must 

“1470, The. of Fehrie. (Zeits, 
Physik, 13. 4. pp. 264-267, 1923.)—If the differences be taken between 
the. experimental atomic weights and e derived by the author (see 
Phys. Zeits. 21. p. 162, 1920) as ideal atomic weights, and these numbers 
be taken as ordinates with the atomic numbers ‘as abscissz, then the 
differences are seen to be a periodic function of the numerical order for 
72. consecutive elements containing fundamental periods. This relation- 
ship’has been found to hold mathematically for the purpose of repre- 
sentation by a Fourier series, and the author accordingly assumes that 
deviations from the ideal atomic weights are due to coupling with the 
ether. The curve above has therefore been analysed by means of a 
Fourier series, and the coefficients are found ito be given by the expres- 
sion: A, == 2(72 — n)°/10®, where n is the oscillation number of the 
respective harmonic vibration and the largest common multiple — 
between and 72. The hardest problem, however, is to find a regular 
connection between the phase constants, this being worked out in the 
paper to the following expression, O, = 184-50 — 90(m — n)(— 1). 
where » is the oscillation number as above, m signifies in the intervals 
from 1 to 27, 37 to 45, and 55 to 72, the order number of the inert gas 

the element in question, and in the intervals from 28 to 36 
and 46 to 54, the order number from the immediately following inert 
gas; yr is the number of the nearest inert gas when He is reckoned as 1. 


The experimental eats weight of an element of order number ? is 
then ind to be: 


+ ¢— 16-59 
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H. Ho. 
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oll Stability of Atom Nuclei; the Separation of Isotopes ‘and the 
Whole Number: Rule, D. Harkins. (Frank. Inst., J. 194. pp. 165-211, 
Aug. :329+356;)Sept.; 521+535, Oct:'; 6454681, Nov. ; 783-814, Dec:, 
1922); 67-106, Jan., and pp; 553-573, April, 1923.)The author 
deals at considerable length withthe problem of atomic structure viewed 
mainly from thestandpoint of the chemist. » He considers that the chemical 
data which are of most value in the: study of the nuclei of atoms aré the 
accurately determined ‘chemical or mean atomic weights. The avowed 
object of this:series of papers is to show thatthe discovery of isotopes — 
has made the mean atomic weights assume a place of much greater 
importance since they now become the basis of study of nuclear com- 
position ‘and stability. In the first paper the author elaborates” what 
is called the whole number rule, viz. (1) the atomic weight of any Bare 
‘atomiic species is very Close to a whole number on the basis of 16 as 
atontic weight of oxygen (or of 12 as the atomic weight of carbon: “) 
(2) the atomic weight may be expected to be even closer to a whole num 
when it is divisible by 4 than when it is not so divisible. Reference i is 
made to the’ discovery ‘of isotopes predicted in earlier pa and to 
recent experimental’ work ‘on the separation of isotopes ‘by various 
methods (e.g. gaseous diffusion).’ “Many photographs of a-ray ‘tracks 
showing ‘ forks are ‘and’ bearing on theories of atomic 
structure discussed.’ 

The, series of papers oh, atomic 
series, isotopes, etc., with particular reference to the. _— own work 
on the subject. A concise abstract is not W. 


Propagation of Flame» Complex Gaseous: Vv. 
of the Law of Speeds: Payman.. (Chem. Soc:; 123. 
pp. 412-420, March, 1923.)+-The addition of incombustible:nitrogen to 
mixtures: of: (CH¢ + 2Q9) reduces: the speed of the uniform movement 
of the flame. The addition of eitheromethane or oxygen has a similar 
effect. The! speed depends upon: the rate of reaction in the mixture 
and hence mainly upon the temperature of the burning gases, and: the 
greater cooling effect of an additional component should be: accompanied 
by a greater retarding effect. Methane, having the highest specific 
heat of the three gases, has indeed the greatest retarding effect. If 
this were the only retarding factor, the law of speeds [Abstract 1652 
(1922)} would be ‘aceoiinted for. If different volumes of methane 
and of nitrogen had the same retarding effect, ‘they should have the same 
heat capacity, and given proportions of the one of these gases should 
be able ‘to:replace the other; this is confirmed. Further, the law of 
speeds might, within limits,hold for other modes of flame propagation, 
e.g. for the detonation wave: This wave ‘differs from the’ uniform 
movement because the addition of hydrogen to’ (H -- O) mixtures and 
of CHy :to' (CH, + O) mixtures increases the value of detofiation, whilst 
retarding’ 'the’ uniform ;movement: ‘The «speed law should hold ‘for 
detonation’ in O:+ N). mixtures, ‘provided: the oxygen present 
suffices for complete combustion of the hydrogen. . This’ was tested with 
Dixon’s.apparatus (see following Abstract). The law of speeds does ‘not 
hold exactlyfor all mixtures; ‘however; on account of the effect of mass- 
action. The retarding effect’ of oxygen onthe’ uniform movement. is 
slightly smaller than that of nitrogen, although their specific ‘heats are 
nearly equal, because the concentration ‘the of 
VOL, XXVI.—a.— 1923. 
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cdllisions have to be considered...:\ Experiments are made on maxihium- 
speed: mixtures and. mixtures for completé'combustion (limit mixtures), 
with pentane, metharie, coal:gas, and hydrogen. As was to be'expected, 
thémass-action effect becomes less important when 'the oxygen percentage 
much -exceeds: that for complete :combustion.'';The conclusion drawn is 
that the speed'iof-uniform flame movement depends upon the rate of — 
reaction between the inflammable gases and the oxygen in the flame 
front. . Thé law of speeds would, hold exactly if that rate were solely 
determined by the ‘temperature; the influence of concentration | tends 


“1473. Rate. of. Detonation in. Complex. ‘Gaseous Mi ixtures.. 
rs yman and N. Ss. Walls, (Chem. Soc., J., 123. pp. 420-426, March, 
923. )——Detonation limits are. difficult. to observe. An addition of 
inflammable gas to. will increase the rate 
of detonation ; with increasing addition to electrolytic gas, however, 
the rate will increase in the case of hydrogen, but decrease in the case 
of CO. | There is no max.-rate detonation mixture, corresponding to 
He max. -speed mixture (m,s.m.) of uniform movement. The following 
are. comparative figures, in which D stands for detonation, U for uniform 
movement, m, indicates. speed in. m. per. second,, cent. to 
methane, and “ up.l.m.” means “ limit mixture”: 


mixtures. of (H+O-+N)}:the detonation rate increased from 1600 to 
$532 m. per sec.. asthe H per cent. rosé from 21. to 89 (rést- oxygen) 
and the rate did not much diminish as the oxygen was more and more 
teplaced by nitrogen (up-to 40 pic.) 5. that held also for H + O) 
gnixtures, but the actual figures should be studied: The: law! of speeds 
would;:therefore, apply. to these detonation ‘waves, provided there be 


Mixtures. -W.-Payman and R. V. Wheeler. (Chem: ‘So<., 
J. 123, pp. 426-434, March, .1923.)~-According to Mason and. Wheeler 
{Abstract, 283. (1918)],..increased. initial. pressure narrows. the: limits: of 
inflammability of hydrogen and of CO in.air. on both. sides, \i.¢. more 
inflammable gas, is required to form a lower-limit mixture and ‘more 
gir for, an upper-limit mixture; for methane this. was ‘found toi held 
_ only as regards the lower limit, . From the law of mass-action, an increase 

of pressure might be expected . to extend both the: limits ‘with.all gases, 
and Terres and Plenz (J. Gasbelenchtung;..57. pp::990,; 1001, :1016, 1025, 
1914) have ascribed the observed narrowing of the limits to the fact: tha. 
the heat.loss.from a gas at high pressure increases with pressure, ‘the 
Joss -being' due. to conyection rather than, to, conduction,:;Methane: then 
would behave -exceptionally,; The. anthors..therefore experiment, with 
other. hydrocarbons, ethane,. propane,) butane, pentane; at pressures. 
up. to,6000;mm., mostly .with; downward:.flame propagation, by: the 
method of Mason and Wheeler. i, the: case of methade 
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inflammability dies) abi d 6-0; and13-0 peri-centi of 
thethane} between 6-4 arid cetit. Increasing! pressute 
Seems the ‘flame-temperature possibly the lowest: tempera- 
ture at-which ‘the flatiie begins)t0 propagate) toa ‘constant value. for. all 
the:variou’ mixtures: -<That: would: not-actount: for the 
Harrowing of>the:lower limit, however. There is for every inflammable 
mixtire a ‘limiting —pressurt,: below. -which: the: flame: will not; be: propa 
gated"; ‘the: first effect of ificreasing the :pressure seems to be, a. widen- 
ing ‘of ‘the inflammability limits on) both sides, followed: at higher: pres- 
sure by a narrowing: of one or limits, The Terres-Plenz 
argument ‘narrowing ‘the: limits ‘would ‘only »apply for -downward 
propagation. «With upward propagation: ignition by sparks, even. of 
high “intensity, did: mot ‘lead to: self-propagation, ‘because large caps: of. 
flame: Experiments» 'with horizontal propagation. were. more 
suceessful’;. the extension of the upper limit was -found .to° be- more 
marked: with» horizontal:than with downward: flame propagation, as: it 
should be according'to: Terres. Experiments were. also made at reduced 
pressure, the method being as before, to determine two pressures, differ- 
ing by 10. mm., at the lower ef which the propagation, complete-at the 
higher»pressare, only, partialy Below; 90;and,,180, mm. (lower..or 
upper ilimits), even sparks from a) 10-in. X-ray :coil failed to, ignite, the 
mixtures: It..is concluded that the narrowing. of 
ward: propagation, with increased pressure. 
Dissociation’ of Molecular; Hydrogen, the, 
Diatomic and Monatomic Hydrogen... G. Edgar... 
45; pp.. March, Galeulations made. of the free energy 
of dissociation;, the, ion ,constant,,and the degree..of dissociation 
of, molecular -hydrogen. into, atomic, hydrogen, the. entropies. 
substances .and.. published, data.for.the,heat dissociation indicate 
in accordance. with the. conclusions. of Dufiendack [see, Abstract. 1¢ 
from eater cal 


pre 49. fter discussing 
the: known’ facts; and. theories, and: the ;still. ynexplained, phenomena of 
rusting, the.author puts forward an: au catalytic theory, which 
postulates the corrosion m starting -by. the formation of colloidal ferrous 
hydroxide sol, which 3 is alternately reduced by..contact> with iron 
and’ oxidised. by. contact with, air, thus;,continuing; the corrosion ;. 
upon. must, [See, 578. 
and. v.,Euler., (Zeits, £.. Physik, DP. -275+283, 1923.) 
<tEarlier work on adsorption. deals, essentially with a solid adsorpti 
medium, with the ratio between the amount of adsorbed material 
thé volume concentration: vin; progress is 
doubtless ‘to be.efiected;by-a-study of the chemical and electrical. forees 
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electrical. processes, The object of) the present investigation has been 
the exact measurement’ of concentration changes which take place in:a 
dilute silver salt solution under. the influence of silver and gold. surfaces 
of known dimensions, Previous work “by Euler with ‘Hedelius and 
Zimmetlund is*briefly discussed. ‘Experimental arrangements are then 
described and tables e results given, the influence of: surface condition, 
temperature, and solvent: being included. The adsorption of other’ salts 
has been also investigated; ¢.g. NagSOQ4, KCl NHyCNS; to see if different 
effects would be made manifest, inasmuch as the adsorption: of ‘silver 
salts is assumed. to be conditioned by the formation: of the ‘Helmholtz- 
Nernst double*layer. -At the clean metallic. surfaces ho adsorption is 
found to occur, but if oxide layers be allowed ‘to form ‘then appreciable 
results are obtained: As soon as the oxide:layer is removed, adsorption 
ceases. The paper concludes with a calculation of the average ionic 
‘@iameter in ‘the. adsorption layer ‘which for silver surface is 

1478. for the of Solubitiies! at 
E. Cohen, P. Voller, and: A. ‘L.°T. Moesveld. 
phys. Chem. 104. pp. 328-881; March, 1923.)—A’ determination 
‘of the influence ‘of pressure on solubility is made in the case of thallium 
sulphate in water.’ The ‘apparatus consists of a glass ‘pipette ‘mounted 
in compression’ bonib'‘of ‘steel in which the’ pressure’can' be maintained 
constant over a long period. The bomb is constructed in the form of 
‘a U-tube ‘of 46 cm. height and ‘with ¢hannels of ‘an internal diahieter 
‘Of 2'cm., ‘and is placed thertnostat and’ given ‘an oscillatory ‘move- 
“ment. The Solubility ‘vessel corisists of two pipéttes,’ one above the 
other, ‘and’ connected ‘by a narrow-bore tube ‘provided "with ‘bulb 
ent in which ‘cotton ‘is ‘placed ‘to serve as a ‘filter.’ The lower 
with the solvent saturated with ‘the ‘salt higher 
‘temperature than that subsequently ‘employed; the higher pipette ‘is 
filled with benzene and a small amount of miercury placed at ‘the base 
of the lower ‘pipette “and connected ‘with’ ‘quantity of’ mercury in’ a 
‘basin: ‘The upper pipette is connected by a rubber tube with the out-— 
let at the top of one arm of the bomb. The bomb is then evacuated, 
completely filled with mercury, and the pressure applied by forcing in oil. 
On’ attaining equilibrium after sé¢veral hours’ shaking in the thermo- 
‘stat, the outlet tube is opened ‘together with the inlet in such a manner 
‘as to avoid fall of the pressure, and the benzene in’ the upper pipette is 
‘thus displaced from ‘the bomb by the satirrated solution which passes 
‘from the lower to the upper pipette’ and is filtered on the way by'the 
‘cotton. The ‘vessel is then opened and the contents of theupper 
pipette’ are‘ analysed.’ ‘The ‘thallium sulphate used is prepared« from — 
electrolytic thallium and ‘sulphuric ‘acid. “Measurenients ‘made a 
‘temperature of 30-0°C. and at pressures up to 1500 atmos. The 
increase in solubility of thallium sulphate with pressure is found to give 
values which ‘agree clostly with the relation C = 5-881 + 0°008877p 
000000175p? where C represents the solubility 
at 1479. Lato ‘Solution. Mondain-Morival: 
976. ‘pp? 801-304, Jan. 29, 
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‘nitrate, which dissolves to a great extent in water, ve results in’ ver 
good agreement with the formula’ giver’ by le Chate 

1480; The Scattering of Light: by. Onganosols. ‘an. ‘Gels of Cellulose 
Acetate. E. W. J. Mardles. (Faraday Soc., Trans. 18. pp. 318-326, 
Feb., '1923.)—Measurements ‘of tharige’ with ‘temperature’ ‘of "the 
Tyndall: number for sols and gels. of cellulose acetate in benzyl alcohol 
during the reversible, sol. to gel. transition are now described with fi 
experimental details.. With. fall in temperature of the sol the rate of 
change i is. small and. regular until a, certain critical temperature, termed 
om «maximum gelatin temperature, is reached. After this point the rate 
of, change increases. with acceleration, but eventually there might be a 
‘point of inflection on the curve relating the Tyndall number and tem- 
perature, The position of this point. of inflection depends on. the rate of 
cooling, and. is, determined. by the. formation. of. jelly structure 
which, inhibits. the development. of opalescence. Tyndall number 
for agel.is a. function of the mechanical. treatment as well as rate of 
gelation ; it also varies with time, the rate of change rapidly dimi 
in absence.of mechanical treatment, A gel. tends to increase its Tynd 
number, and mechanical treatment, may , induce. . a development. of 
opalescence, ‘The Tyndall number-concentration ..curve contains 4 
‘maximum which. tends to disappear at higher temperatures ; thus the 3 
size of, the particles in a gel structure is a function of the concentration 
and the temperature at which it, was formed, There is a detailed resem- 
‘lance of the Tyndall number-concentration curve to Tammann’s 
relating the number of crystallisation nuclei or rate, of. 
with degree of supersaturation ; similarly with the relation between the 
of particles and their resultant molecular, attraction. Ho. 


1481. Metallurgical Applications of Physical Chemistry. ‘i. Deseh. 
(Chem, Soc.,, J. 123. pp. 280-294, 1923 presen P deals 
jwith, the inter-relations between, chemistry urgy, 
‘more particularly in the study 0 of chemical équilibria, that is upon ‘the 
balanced, reactions which. occur in the ‘smelting of metals. An example 
of such reactions, in the roasting of sulphide ore, by heating in air is 
considered, and a ‘further, example i in the case of the reduction of iron ore 
in the blast, furnace is treated at some length. Eastman’s ium 
diagram for the blast-furnace reaction is discussed, and Palerenae' is made 
8 the work. carried. out. by the. U.S. Bureau of Mines. The chemical 
tions in the case of slags are dealt with, and applications ‘are given 
“the. distribution principle, of a substance. ‘between. two solyents, to 
the case of the metallurgy of steel. An account is given of the lines 
ci: g which the study of the crystalline structure of metals and ays 
Chem. 104. pp."177-191, March; 7928 ave ‘made “on''the 
‘catalytit’ action’ of’ colloidal ‘palladium or ‘platinum ‘sponge inthe hydro- 
gediation’ of someé acetylene deérivatives.”'In the ‘production ‘of .the*cor- 
esponding’ ethylené derivatives’ it is’ of in’ the 
VOL. XXVI.—A. 
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a direct influence of the beginning or end’ reacting materials, but’ is 
due to an autocatalytic action of intermediate products. In the hydto- 
enation ‘of less reactive acetylene derivatives, such’ as glycols ‘with 
heavy radicals, inhibiting factors predontinate, probably due to ae of 
activity of the catalyst, and the value of # falls during the reaction. 
‘The nature of the reaction is also determined ‘by the amount of ¢ata- 
yet With ‘some glycols, a large amount of palladitim causes ah 
ingréase of # with time and with small ‘amounts ‘an’ initial increase’ is 
obtained followed by a fall. With a platinum catalyst a different type 
of. reaction is given whereby four atoths ‘of Ktydrogeti’ are absorbed’ in 
lace of two, arid derivatives of the ‘methane series obtained: ‘These 
actions, in most cases, follow closely ‘the first ordet relation: In 
nentative procéssés, such asthe inversion 6f Cane Sugar in presence 
of invertin, a reaction of ‘the first order is obtained for low concentta- 
tions 6f sugar, while at “Higher concéntrations the rate of reaction 
constant for given amount of invertin and independent ‘of the amount 
of ‘Sugar. ‘This relation is characteristic of catalytic’ processes ‘general 

ermediate reactions take place with ‘the catalyst with com 


‘Simple Form oy Apparaius iS for’ the’ of 
nae and Liquids, and its. Use in Determining the Rate of Solu- 
aygen by. Water under Different Conditions of Mixing. G. 


ec er. _{Phil, Mag. 45. pp. 581-592, March, 1923.)}—The paper 
devoted mainly to the. description of the apparatus employed (for w 
e original should be consulted), its calibration and use. The principle 
utilised, which depends on the pressure changes occurring when a liquid 
contact a. closed volume of a ‘gas that it is of 


varying surfaces of ‘by tates r 
sudden and ‘unac- 


48h" Discociaion: Equilibria of ‘Darkition R, 


. (Phil. Mag. 45. pp. 1-33, Jan., 1923. Preceding” papers 
bm Abstracts 7 13 and 714 Goa. dealt pared with assemblies in which 


asion known. results,, Darwin he. agree, 
‘Ebrenfest and | 1676 of, nic: 
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‘the’ reaction. In the case of acetylene iio derivatives with light 
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constants,: thermodynamic . probability. and, absolute. entropy. canbe 
logically, approached, by.:statistical, study of dissociation-equilibria, 
The: latter, however, .assume that all degrees of. freedom are,“ fully 
excited,’ that classical dynamics. apply, or ‘‘ completely unexcited,’’ 
when they. may be ignored. Dhis restriction is here removed, jandthe 
temaining. restrictions; are:;no:;longer mathematical; but apparently 
physical. atid ‘inherent: in the problem.-, The dissociation. problem. is intre- 
duced.in itssimplest form, which brings outthe salient features 
of the method and: the possible extensions.of previous results, Ehrenfi 
and Trkal: point. out that. it is not:really, allowable to treat the internal 
vibrations of the diatomic molecule along its axis of symmetry as completely 
unexcited, This degree of freedom must be allowed its proper share.of 
energy; which may be: appreciable if there jis appreciable dissociation. 
The kinetic energy of translation of atoms and molecules must be 
incladed, and the rotations of the latter about any transverse axis; : By 
including such quantised: motions, the results. of these authors are 
extended .and..completed... Axial. rotations. of the molecules and all 
rotations of the atoms can be. ignored as,completely unexcited. . There 
is ‘no difficulty in. formally including them if required... The new feature 
is'the appearance of the partition function B(T). for the rotational and 
vibrational energy of the molecules,,.. These cannot strictly be separated, 
but. the band’ spectra show that these motions are approximately 
‘pendent and the separation can be made; and it shows also that in 
tthe vibration terms greatly,exceed the rotation terms. . The latter can 
then. bé,regarded as fully/excited,. the former as. practically unexcited. 
The reaction isobar then takes successively a series of approximate forms, 
Given’ and discussed. A,complete constant factor: of these equations 
plays a part: necessarily. equivalent to that of the. chemical, constants 
ofthe atoms. and, molecules.;: Moreover, the factor B(T) occurring in the 
presumably. quite general equation. (4-12) .giving . the dissociationr 
equilibrium, ‘‘ the reaction-isobar’’ should be largely determinable from — 
the band spectrum. Could this be completely analysed at any one 
temperature; all:possible rotational and vibrational states of the. molecule 
 would:be determined; and it- would rémain' only to attach precise values 
to the weights to completely specify results are: apphied 
to Saha’s ionisation theory ot stellar atmospheres [Abstract 384 (1924)}. 
Theauthor’s conclusion is that’a further term should be included, possibly 
making ‘Saha’s formula less definite. Extension follows to thegeneral 
dissociation problem. The same method is applied to the general vapour- 
pressure equation, ‘leading to general formule for the:chemical constants, 
which show their: dependence on the weights of the lowest permitted 
quantum ‘states of: the: molecules. chemical constant of when 
behaving like a ‘monatomic gas is discussed; adding important evidence 
as to:the weights assignable to the first two quantum states of the rota- 
tional motion. The absence of the state of no rotation demanded by 
the band spectra and: by the curve of its own specific heats is confirmed, 
Finally, the constants in the dissociation equations are expressed in terms 
1438. Different Stages: af. ‘Oxidation Manganese, 
Grube. and.K. Huberich. (Zeits. Elektrochem..29. pp. 8-17, Jan. 1, 
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between the mono-, di-, tri- and ‘tetra-valent forms of manganese ‘in 
sulphuric: acid solution. The measuréments of the oxidation potential 
were made by means of a compensation method, employing’a normial ° 
electrode in combination with the manganese solution, thus :-Hg | HgCl 
in | saturated KCl | Manganese solution | Pt, The results: showed 
that, in’a solution containing 0-05) gramme: atom manganese “as 
manganese sulphate in 15N H,SO4,' the ‘potential EgMnU— > 
= 1-611 volt, the potential and the 
éntial EgMn!! — > Mn!V = + 1°577 volt, potentials. “are 
ident’ to some extent upon the ‘total and 
very largely upon the concentration ‘of the acid)’ By means of the 
potential’ measurements ‘the equilibrium’ constant of ‘the: reaction 
1486. of} the "Rone of Gelatin. A Criticism 
Patten and Kellems’s Method. 'T. Price. (Chem. 'Soc., 128. 
pp. 410-412; March, 1923,)—It_ hasbeen. found by Patten and Kellems 
that commercial ‘and ‘ashless gelatin’ apparently have different isoelectric 
points. This conclusion was derived ‘from’ measurements’ in which 
values were measured electrometrically ofa gelatin solution when added 
to water with varying concentrations of acid and alkali. »On plotting 
7 H values of the mixture ‘against ‘those of the: ‘water added, ‘horizontal 
portiox ‘of the curves were obtained in different parallel positions whereby 
commercial: gelatin appears to have an isoelectric point of pH = 5°64 
compared with a value of 4‘8 for ashless gelatin. ‘It is pointed: out:in 
the present' paper that the nature of the curves is due to the method - 
of plotting, in which both axes are on a logarithmic scale,’ and that all 
that the method shows is that it requires‘more acid to give a definite 
~H value to the commercial than ‘to the ashless gelatin, a result’ which ‘is 
obvious in view of the the former {See 


Chem, 36. pp. 80-85; Feb: 7, 1923.)—The gases: primarily evolved 
during the ignition of explosive ‘nitro bodies vary with the surrounding 
pressure «which, ‘when confined in’ an enclosed space, is ‘a. function of the 
density; of loading. Atlow pressures oxides of nitrogen are, for,instance, 
liberated; as observed with unconsumed propellant’ burning .at: the 
muzzle of a gun. Further ;changes are also brought about in the gaseous 
composition during» the subsequent: cooling. . The principal of these 
adjustments:is due to the displacement of the water-gas equilibrium with 
falling - temperature, while other reactions. are the formation of methane 
and ammonia, the decomposition of acetylene: and hydrocyanic .acid 
formed ‘at ‘the high temperature andthe reaction.2 CO CO, ++ C. 
Wide and somewhat arbitrary variations are thus-obtained in. talosiinatgle 
when ‘conducted under different conditions:... 

hand, independent of the nature of. the enclosure and the density 
of loading, as the velocity of detonation is so high that air offers by its 
inertia a resistance similar to that of a metal. With detonations, how- 
ever, unless immediate cooling of the products can be arranged, heap wed 

applied’ to ‘determine the ‘cotiposition ‘resulting’ from 
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metal enclosure suspended in a large evacuated bomb: The inner: vessel 
was shattered: by the: explosion and: the energy thereby absorbed caused 
a ‘sufficiently rapid cooling of the gases to prevent: displacement of the 
gas equilibria. An ‘alternative: method consisted in surrounding the 
explosive inthe bomb: with a vessel containing water or mercury, 
Byconsidering the: different: gaseous interactions which occur; formulz 


. are! developed: to: enable*the ‘evaluation of the five variables C, CO, COg; 


H,, and! HgO, when given the: ultimate amounts of O, and N,: the 
ressure’.as deduced ‘from the density of loading, and the equilibrium 
values of the water-gas reaction and that of the reaction 2 COz=2CO, +: C 
which, by: means:,of the Nernst formula; are. deduced from! ithe tem- 

An allowance is’ made the small amounts of HCN; 
and NHg obtained. In: the: case\of a number of nitro bodies measured 
the calculated values of gas compositions agreed closely with those found 
JA similar agreement was also found in ‘measurements 
of the athount of free’ carbon liberated: at’ different densities of loading. 
The value: of (CO)2/COg::was found to diminish with increasing density 
of loading, and the separation of free: carbon is first noticeable when 
this: term has a value below 70, which with nitrocellulose occurs at a 
density of*ldading of grm. per c.c.‘ The value of this term for picri¢ 
acid; at a density of loading of is-found:to be 7-5. Similar measure- 
J. | 


“1488. Action of Gelatin, on Concentration Gells.. Audubert, 
Rendus,, 176...pp. 838-840, March 19, .1923,)—-Where gelatin 
is added to ‘concentration cells, consisting, of AgNOgz.on the one hand; 
and: of Agl, AgCl, or AgeS on the other,,the;e.m.f. ¢-of cell is 
diminished if the addition. be. made to the AgNOs, in which the ‘concen- 
tration of Ag* is C, but increased if the gelatin be added to the other 
silver salt. of very low Ag* concentration c. The addition of gelatin 
seems to diminish the C, and hence the:¢, which depends upon the ratio 
Cfe (Nernst), Assuming that.a certain portion of the Ag: ions'would 
be adsorbed: by the gelatin, the author studied the phenomena’ by 
varying the concentration of the AgNOs between N/10 and N/10,000, 
and the gelatin concentration between 1 and 0-04 per cent. The ¢€ 
shows that the proportion (, of freed ions conforms to C — C; = AC?, 
where ? is approximately ual 0-5, as it is in’ Freundlich’s formula — 
for the adsorption i of colloids. Hence it is concluded that 
the gelatin. forms an. adsorption complex with the silver ion. The value 
p= 1/2 also agrees with the author’s experiments on the adsorption 
of the La, Al, Ba, K, H by mastic and gamboge'(Ann. de 
Phys., Sept., 1922); Perrin: had. suggested, that the protective action 
of certain colloids; on unstable colloidal solutions is ofthe nature of an — 
adsorption.:; Further, Isgarischew and Berkmant [Abs. 1815 and 1820 
(4922)} show! that the overvoltage of the H* ion passes through a 
maximum with the concentration of the gelatin: added; which likewise 
suggests: ‘adsorption; » That the addition of gelatin to electrolytic baths 
renders the grain’ of the due to 


Theory, of Electric ont of, Double from 
Experiments. with Charcoal Filters, Michaelis. (Zeits. Elektrochem, 
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28. pp. 453-455, Nov. 1, 1922. °Paper read at Deut. Bunsen Gesell; 
Leipzig; Sept., 1922.)}—-From the author’s earlier work, carried ont in 
conjunction ‘with Rona, 'it may be assumed that charcoal is dble to adsorb 
ions of all kinds, -but in ‘specifically different amounts. Of the. 
inorganic cations the hydrogen ion’ is‘the most strongly adsorbed) and 
of the ordinary anions the hydroxy! ion, so that chatcoal becomes 
positively in strong acids and negatively in strong alkalies, “Thiosalicylic 7 
acid ‘has now béen investigated and is found: to be :more strongly adsorbed 
than, the strong iacids previously examined: Hf the author’s' theory is 
correct, this phenomenon must depend on the fact that the anion of this 
acid is adsorbed’ more strongly than the hydrogen ion. That this is 
actually ‘the case is shown by the observation that; in solutions ‘of 
thiosalicylic acid, charcoal assumes a negative charge, which» a 
of the acid. . 
According to the author’s: nomenclature, ‘setort 
is termed an acidoid, ¢.e:.a substance insoluble in. water . but 
showing, apart from its insolubility, all the characters of an acid.: Blood 
charcoal, on the other hand, exhibits the properties of an ampholyte, 
it possesses for any ‘definite hydrogen ion ‘concentration: of finite 
magnitude an isoelectric point it is‘ hence termed an -ampholytoid. 
Previous experiments made by the author with Lachs and with Rona 
show that blood charcoal behaves as.a mixthre of two different adsorbents, 
one for surface-active non-électrolytes and the other for ions. (Very few ° 
other powders show traces of such a property, powders which are good 
atisorbents, like kaolin, ferric: oxide, alumina, etc., having nd adsorbent 
effect on ‘stirface-active non-electrolytes. Towards "the latter, it is now 
found that charcoals of all types behave similarly, Whereas the ‘two types 
éf charcoal act quite differently as ‘regards adsorption 6f ions. ‘Blood 
charcoal, ‘as° an ampholytoid, ‘fixes anions — sugar 
— ‘as an acidoid, fixes cations. 4 “Te H. 
of 4490. Of Electrolytes an, Dilute 
P.: Gross and O. Redlich. pp. 315-322, 
March, 1923.)—A criticism. is made-of thé conclusions’ of; Washburn 
[Abstract 433 (1918)],. who determined’ the values! of) the 
iwithe case of potassium ‘ctiloride:’ “The value: of Ky falls: with: the 
tion; but is «considered ‘reach a limiting 0°020 at’ a dilution 
of 2x Washbumi: also’ considered ‘that - in. sufficiently dilute 
solutions all univalent’ salts of ‘strong! acids and bases obey the. mass- 
action law and all have the’ same ionisation constant. It is contended 
in ‘the present paper that the dpplication the! law of mass action at 
limiting concentrations Has‘beén established theoretically’ but not experi- 
mentally in’ the measurements’ of Washburn, since lim. dK/dc = 0 only 
where c = 0 and actual measurements ‘have not yet been made over a 
range! of dilutions which give’a corstant value for K. “In ‘the light of 
formule which have been derived to show the influence of concentration 
on the value of K, it is shown by mathematical treatment that the 
limiting value carinot established: by. means of ‘measurements ‘at! any 
fimite concentration, that ‘the’ large increase’ of *K 
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With coticentration is due to the ‘influence of electric forces -which-first 
‘4491. and some of. its: Salts.in 
Aqueous Solutions. ‘Nv Kemeyama, (Am. ‘Electrochem: So¢;;.Trans. 
pp. 131-138,' 1921.)—Sodium acid cyanamide in aqueous solutions. is 
lysed (at 25° C.) to the extent of 4:5-12: ‘9 per cent. in the dilutions 
10-80 lit./g. mol., respectively. The primary dissociation constant 
of cyanamide, as,an acid, at 25° C. was, found to be 5:42. 10-11; 
values at other temperatures were Salonlated from the ‘heat: of dis 
tion. The conductivity of; the cyanamide.has, been found to be 54-4 
at 25° C., a value nearly equal vil that of formate anion, which, 
1492. Electrolytic Oxidation of Hydrochloric Acid to Perchloric . Acid. 
H. M. Goodwin and C. Walker. (Am. ~Electrocheiti. ‘Soci, 40. 
pp.,.157-166 ; Disc:, 166, 1921.)—-An investigation Of the best <onidition’ 
under which “hydrochloric atid: may ‘be electrolytically ‘oxidised 


of acid, current den of electrolysis, and temperaturé on ‘the 
yield of perchloric “A céll is then “described *in' which the’ process 


been carried lay of four ammes of 
phe cent, acid day of twenty-four 


1493. Electrolytic | Ox 


om of the “Malachite Greew. 

A. Lowy and E. H. Haux. (Am. Electrochem. Soc:, Trans.’ 40. pp. 1234 
128; 1921.)—The tabulation of forty-four experiments 
the electrolytic, oxidation of the leuco-base, is given ‘conclusions 
the. necessity of a catalyst, an elevated temperature 
for. efficient oxidation, a low. ‘concentration ‘of the’ leuco-base’ in ‘the 
anolyte, and, sulphuric acid as solvent and electrolyte. ° ‘The’ highest dye 
yield was obtained with ‘uranyl sulphate as catalyst, ‘platinum kathode, 
and. nichrome gauze ‘anode dilute “sulphuric” acid’ solution ‘ata 


“4494. “Factors the’ € npounds 
Freas, (Am. Electrochem. Soc., Trans. 40. pp: 109-120; Disc, 
121, 1921.)—A contribution attempting: “further ‘tesearch 
and study of the electrolysis of organic’ compounds.’ "The ‘discussion, 
limiting itself to electro-reduction processes; states ‘that the concentration 
depolariser. ” relative to that of active hydrogen or’ H}*as well 

as H+, determines the naturé of reduction possible. The | factots 
the relative velocities of reaction are” enumerated,’ and in 
spite of their great number the sees maintains it possible’ to = 

ective reduction electrolyticall u 


"4495. A nodic of “Alkaline “G. 
and H. Metzger. (Zeits. Elektrochent’ 29. pp. “17-30, Jan. 1, 
19238. j}—The anodic current density potefitial curves matiganese’ in 
10n NaOH were determined over a range of current densities | 
Ajdm2 0-013 to 2-000, and at temperatures of 20°, 56° C., 80° C., 96° 
The results showed that pure concentrated 
VOL, XXVI.—A.—1923, VER 
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solutions »ipassed’ into» solution divalent ‘Manganese; ,at 
densities, at medium: current) densities trivalent, and at 
high-current densities as hexavalent manganese. In the hexavalent 
form manganate is produced, ‘accompanied by. an. evolution of oxygen. 
The ‘anodic oxygen: evoltition is accompanied) by.“ the Of.a 


in n, . NaOH with evolution of 


At: ‘densities this reaction ‘only. ‘takes, place, 
solution diffusing and forming sodium permanganate. 


1496. pporatus for. ihe. Electrolytic Preparation of Pure Sites 
G. Niese. , (Phys. Zeits.,24. pp. 12-14, Jan, 1, 1923.)—An appara 

described for preparing pure hydrogen electrolytic: ly from a 30 % solu- 


% 


1497. "Active Hydvogen by A, G.. 
_ p. 671, May 19, 1923.)—The author has obtained active’ hydrogen by 
electrolysing sulphuric acid, The. side thus ee combines with 
"1498. he Hydrogen Ion Concentration, of Waters by some 
Etching Reagents in, Relation to Action on Metals. W. R. G. Atkins. 
. (Faraday, Soc., Trans. 18. pp. 310-315; Disc., 316-317, Feb., 1923.) — 
While engaged. in work on soils and natural waters in their iological 
relationships, the author opined that his results from the study of their 
slight, acidity, or alkalinity as the case may be, might be useful to workers 
on.corrosion and in metallography. Natural waters are usually found to 
have acidities between #H6 and »H8-3, unless when rendered more 
acid .by..oxidation of sulphur from pyrites or by metallic salts, Bog 
pools may be as ‘acid as ~H5. Photosynthesis incréases the pH value. 
The hydrogen ion concentrations produced by certain salts are recorded, 
and. the limits for initial and complete precipitation of a few hydroxides | 
are given, with approximate accuracy, Ferrous salts in solution become 
‘ more .acid on standing, with precipitation ‘of ferric hydroxide. The 
latter. is. completely precipitated before the ferrous hydroxide, as the 
solution is made progressively more alkaline. These facts are ‘considered 
in, relation, to the rusting of iron, and it is shown that even at pHi: a | 
. the precipitation of ferrous. hydroxide is incomplete. - Hence a trace of 
acid suffices to attack iron, and the hydroxide produced through hydrolysis 
is oxidised and precipitated. The hydrolysis equilibrium * is thereby 


| as agents of buffer and of acids of low hy ogen 
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